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(74)ftS!A 


#S!± g (*l£) 











(54) BS9J©£#0 



(57) [ggffl] 

mm] t- 

— # F7y*> 




(2) 



1-1 2 6 3 2 8 



7— 7°lZ*>\,^X, 

a©^a$as5~4 ofltss%-c*>5ft*JBixji2iB«6 

[If 4 ] ±E«tt-?)JS , -Kim 1 ~ 2 0 0 n m 

[iisfeja 5 ] ±m&mmfcVo&, f e o x ( i . 34 

<x<l. 5) , TiO, SnO, MnOXttC r 2 O 

3 *»e>*5it#*i ~4»{sr^idfB«c^^--7 , ' 0 

755 7 ~ 5 0 n mt?a.o+,£CipK)ffi$ Rz#S 40 — 250 
n mT'fc5li*]5 1 ~ 6 ©M^A^fcflEttcOKSiT 1 — T^, 
[8B*«7] ±B/<y*=- hmt>K ±&,1&&Ml 0 
OfiSgBtC^LTO. 1 ~5fifig|5GO# — rf^zf^yf 
Sr-g"^-, -^-^y^^lt -£<£>— JfcKtHas 1 5~ 
8 0 n nu BE T J:t*Efn®^ 10~80m2/g, DB 
PK?fifttf 5 l 00~300cm3/l00 gXhZ>m$Z 
JS 1 ~ 6 <7m*lMz.&M<om.% ; T— ■?„ 

5 0 0 n m»-> y =»—>*flMft^ Sr. ±bBM^J 10 0 

itaiiistLt o . 05-10 asau-^tp»*fi 1 ~ 7 

0 0 n xK<r>m%xmwmm=i-% . ixumsfr 1001 
mmztt u x 5 ~ 1 00 ffiagB-&tfis*JS 1 ~ s cofim 

[i»*«i 0] ±iei»«tt^jf««i^s, mm. 

Id© 9. m^«lg5r^ri .5^Jl.ic^^ib^5l9*JSl ~ 



1 0<DfsitiW£%zm?>M% J r--7f c 
im&mi 3] .hSE^^^-XCAWUfcTt^SW 

1 2 (7>M^lciE«Ewm«,7— 7 s , 

IbS*JS 1 4 ] _UE*ft/<*- vfc:A*t LfcftOiii® 

ft^m l-cu— * h 7 y *^yfimt>i\?>m&m. 1 ~ 
1 2 ^n^!cge««D^at7— 

[sS#Jg 1 5 ] ±E*»frfc_he«ttJl t OfBIK-JH 
<att^{Cfift$ftS0. 0 3~0. 2^m<D£|-#c*>L<te 

1 ~ 1 4 <D-fSJtt^(^sEic^a^— 7° 0 

[oooil 

[0002] 

[0003] y— 7-&*A<-tzjjmvi-i, mmztitz 

*jf>ixT*i!J, ^^^^ >?jS;cd^7-7'(^ 

E^Sttiav^^T-^S. -if-— o^-Yv^SCco^ 

T'ttATF (Automatic Track Finding ) fcUffffrtSIf 

[ 0 0 0 4 j -y— >»i^coa»7-^ic#jv>-c 

<o h7 y^«SSrr6]±$-fr5fci6W^t L-C-y— * K 
7 y * ^ ^i^^ffl $ *VC*3 "9 . ^ioi -y— * h 
7 s/^V^TJ-itt LT^E^tS«07™^ by y? tm 

jjit;) amte^nnjciiifflo^-*- >-7 ytzmiz 
*sgt+ ,i m ic * o fc^g-w-y— t-7^*v i/#5S; t u 



(3) 1 1 - 1 2 6 3 2 8 



T, #^7- 8 2 6 2 6^«l-C*JV»T«®i^iBSffi 

ti, hj-y? m<omMicm ^— y k<d$c 

^5Bajffl*s*>5, 7 - 8 2 6 2 6 #^«SE« 

t p mm ( h y y^/mm) VJ>±. t lr ">o fcfli h y 3/ 

fc-t<0|HJHas*L< fcS. 
[0005] t£ox\ #3gfWwi#jti:, f-^xy/^ 
iSS? CI t * < If— d> h 9 y * > f^ft^m 

Wtt, 1-7 -y?%&&fa±L±m%i.7--7'&miiirZ^ 
[0 00 6] 

[0 0 0 7] ^B^fiJiB-E^a^.t-S-^^^^tLActw-C 

sow©— ^ws±(cffi£tts^»tbn. m?j<o 

SB @ WSritfiK Lfc t> ro-e*i. 
[0 0 0 8] 

[0 0 0 9] ®UC7jT-f-||M^fficr){K«,7— ^1 lEfcl^ 
3. ^*2CD{tb,^7WBu±IC^ y hiS 5 25? 

[001 o] in izfp-i'mny—-^ \ * — <v^-r 



;t£rlTV^<£riS<b, KIC J; 9 *tJ&i-5^— h 

[0 0 1 1] '<-y? =>—hm5timt&folZ&Q7F-Gjm 
a^ifcCWcfcJISttfcvviS, mz!fr7£<?>1fc'bm%l\z<nz. 

[0 0 12] hJB5Jw*tr— ASrBHttL-C± 

§0 Hl2ir^-t-J; Ba7 1 -7 , l©B*|Sll^WtK 
E?"J^^fc«^cl@COP-— t^— %M4 0, 4 0, 

\<D/<y?zi— (-151^1*1^X^-^-^4 1, 4 
1, • • ^^n-^HS^ICWTlCj^M^-So U— if- V 

leu— tP-t'-A4 i 

tt, in 2 o \z.mm.7—-f i ws#^e owm 
*<dw\-%.w> z w-r 6 msttam^ h * a - > x*> 5o 

J: r/t±s^3 ^ = > h a — yu-T 5 r t lc ± o TiWfi-r 5 r 
tiS-CSS. ^JS^Igf)^-. t'-A^tt0. 2 5~ 
30 w m, «rlc 1 ~2 5 u mT'fcS CI fc*s»* L< , ffi 
^ttO. 02-2W, #1^0. 02-0. 5WT*fo-5Cl 

[001 3 ] .fcidiOj; b I- 
©»oi>TEI 3 S:#fi8 LXaftlB-r 5 <!: , M&'<* - 

>i o, io, • -«\ -t^ixmsewa-^ri-siOfttt 
r^e>cD^fe^^-vi ott, ^-7-7' i co^sici: 



(4) 1 1 -1 2 6 3 2 8 



hy yy 0 irlsl^icSS«7— ^l <n& 

ttfalz^ftlzmrftZtiXl^iiK x-* h7^t^ 

(0 0 14] ±.mM&'*?-> 1 0\Z£Zft<£&]t£=i^ 
Yv* Yoy^±(jy^mt LXii. 0 

J:5 3>- hy y. — 1/\ OlZffi'mi&gn 

[0015] mi®%.<D i jfc&<7> ! &mic£z>=i> h?* h£- 

JS^T*-# hy y^vy^tTp^icte, igiiftw^i 
^75^ J: *) D— h 7 y * >^Sr'fT 9 c: k 3 0 

fro c: /7-ya/^3e-^ft|o* 

[0016] m®it<D%im*8>m lxw-x y 9 y * 

*Ht 04 (a) t/TtijK, iKBtCM 

L- T fi^i Tyft Bfvf- 7*IC*3 It 5 ^ 5/ y 3 — 

5 L,TW>®.isti/t!mft u—f-m<n?/tm 3 

0j»>ib»jtfiU'>'X3 1 <fc oTFKSffl t'— A^iCgJ 
co*IJ;9 fc^/J^&divcv^. ^fe'*y-->i 0 

$tmzjtmt2 (m^-ti-f) . ^13 (n*HH*) & 

ifctUi, HI 4 (b) \Z7frf£o\C, f-A3 
5tt^fe^^-> 1 0«^.k8iLhtCA#tLTV^ fcJpJWf 

(c) .&t>* (d) d^-TJ; if— i> 3 5 te&fe/** 
— >- 1 0 wt'.L^a'»e>&*r*fctt*r*r<z3fsm^o*-ifiiic 

r*t-CA»L,-C^3fc WEN'S. h 7 y 



H14 (a) l^tipl:, -9— # h-y y*vy-*&s§£B 
3 4 fiHKS&'v y K 3 6 roiSEbSS® 3 5 tC*f UTKt^ y 
K3 6$rigE^f4Bl;^®J-rSJ:5m^^L, 

USfj^S 3 5 ICio "C^«- y K 3 6 Bllftfi 
B, HP^*v h7 y * ©ttttfcttffl-ra. 
[0 0 17] I2l3!c^t-J; ffi/^-yi OWtl 
wttO. 2 5~5 OfimtM: L</\ dCDtM 

5 0 fi t. m3lZ7jk-r£.o\zm&'<? — >1 

itiJSfftLK ^fe^-?^ — ^1 0CDiHw<O55icSf* L 
V^SIfflfi. 0. 2 5~3 0iumi?j)i!) l H)I0. 8~2 

Yy y*>?\z®im-t?>yt<ommm-£. ^&m<om%T 
-^±» m\m, fw». ^y^3-h«* 

[0 0 1 8] i9^^fe^-Vl 0, lOWOfcTy 
^ptt, ggfe.'-S;?-^ 1 oco^mWttJ:^*^ 
4WI?jt$^5f-^ Y9 y?ffi(0£J.±X'$>>9 JLoig h 

[001 9] ow. HI3ic^i-J:9(c:^ 

^,7^ - y> 1 Oil®*- IpJ^JsSc l^M 9 ^RI]PS SriJi^T L 
-C^Ti>«t<, ggVMi, ^1 0«)**|SilcB8U 

T-gU^liW*. W*ii«*(6i+*fi|J»!:0f3tmi!l!*iav^ 

fcO^0fSraiW«r*iV^T*a»*flq£ LTV vft> <fcv\, J5 
iciiKIr- 7"l OWi)®7yiS]{clHUTr.*0r* fctt^rtt 

—*&.± s ^&&*3&Xfttffiivii*DmJjmzfBl— *fc 

^tt>, *fr<?-Vl 0W^icrJ:^ttS4JcJ3^.S7 s ' 
— * h y y ^ C*mc0^7)"<^ lffoSit L- 

[0 0 2 0] ^< 5/ * 3- 5 1±, JhEflMB?«>flfeft£ 
t> ^1»/h2??LSriit-C'<y^3- 5 oj?$*|S]^ 

i^ici: o -citeRis {ft-^ $ ±«»«t-? win ksxs*+ 

On. Jft^MiZ+fttjis^ Yy* YZ±C$-tt'&Z>i><» 
ffi^gSaSU-C^-5P^7L<D«li*5j;^<y^ a- h/l5C0 



(5) 



1 -1 2 6 3 2 8 



^fci^iL^, .heE^fe^* 
[0021] /<7^="I-15 t«a/J^?LSr^fife-r5 

/BJtj i:<^?) £r=0 ha— /U-Ttltf ffiLV^ 
P/BJttil 00/10 (=10) —10 0/30 ( = 
3 . 3 3), 100/14 (=7. 14) -10 0 

/25 (=4) -C*£>-5 0 ^<-y^3— hiS5(C*3tt^P/ 

L<IJ1~2 Onm, 2 - 1 5 n mTB.o^7L* 
#) Wil<(i5~4 0% 1 Hl:iO~3 5%T$i5 
[0 0 2 2] ±l3tK/J^TLO£S7LSfcJ;t) t ^7L^fiC»aJ3£ 

TBELSORP3 6J £ffl^-5 0 $«fW;^^;3- 

<PfflJf 3 SrBfefe Lfcfl£^7— ^) ^lOOcm^ gg» 

®M 9 9 . 9 9 9 9 t LtttltS 

£&!a&S9 9. 9 9 9 9 9%©^J/!>A^-v!'t- 

(SJaeS^ff: 0. 2-0. 4 Pa) feSUct, 

®s 7 7 Kx-jffi^^fT e> „ mfe*— m«*ia-c©»* • 

Klt-KiU a'J^«Sfflttffi^JE (P/P 0 ) 0. 0 
0~0. 9 9 t U ¥flP^tt#ffi*|£EI=:o$ 3 0 0 s 
ecitS. WJ&$*tfc?B7La«>»*tt, DHft (Do 
llimore & Heal Method) ^riSffl 

ff:NPL (National Physical L 
abora tory) ©/777-1' ;)(> ((^iEffl 

11. lmVg, a = 0. 8m2 /g) «-_hSBt*i(SfW 



[0 0 2 3] ±SB^7L^ (%) ±£DH&; 

hJg<E>tWK (JS*fciE8W>«) T*^Ufdit(ci 0 05rl 

[00 24] ftiC, ±fB^-7rot¥*ffltCOVNTift^i- 
-bSe'l^^i: LTttSMfcRffct-cfc 0^F^ri2?Wl-^fe 

Ttt, PlIxifFeOx (1. 34<x<l. 5) , Ti 
O, SnO, MnOMCr 2 0 3 %£&mif bftZ> a ¥f 

[0025] FeOx (J:~fffi<50 F e &0s=.ffi«9 F e £r-a 
t*-v 9**94 hS0>SMfc«-CNfc>!K ^tfXFld-ffficDF e 
^FeOxit(CMLX5~24lf% 1 Hl:i0~2 
0 ftfi%^**t-5 i £ IA\ 

[0 0 2 6] _hiS^7-«, -tw— JJuBcSis 1-200 
n rru 5 — 8 0 n r t v 9^ — hB<» 

JB0>P/BJt«r**:L-C, ±8E*S^Jl 0 0ffiffiWKl*t 
LT3 0 0— 1 2 0 OffifiSB, 3 50-1 OOOS 

IBjaiii^wlE-g-fijJS 3 0 OffifilBKiiS§fc/£V>t&fe<z>ig 
^T#^l/^^fct). 1 2 0 OSaaJSrM^^ir^^y 

[0027] m-gmt lt«, m^-^icffl^^tvs 
wflg, ^tk*^«jb» mmmmmm, #<jtz mm* 

if*ttffl-C#S. ±fE^-a-»Jwic¥^-7»CJ:2 > 0 0 
0 — 2 0 0, 0 0 OT'foS^ kt>m-£ LV\ 

a- h® 5 k-^ *na#»»5i5«5^«tt&iRi±$-&5 

<75lfi, ^/M;>^Xtt^r<?)4S, y ^KSXIi-ecolfi, 
[0 0 2 8] \Zt3V2>'<y? a— h^5 



(6) 



1 1 - 1 2 6 3 2 8 



(2) gtay-^lcffifWKJhttlgSr^-rs, (3) 7—-./ 
COtefc (BOT) ^Jfc*?!} (EOT) O^ffi^fc-S, 
[0 0 2 9] ±ae(D W^tg^^^^^fc^ictt, /< 

Ratt7-50nm, 4${C 8 ~ 3 0 n mt'J)5 r t $m 
iL<, R z fi 4 0 ~ 2 5 0 n nu #K 5 

0-2 00 nmtfci: £ UV\ 
[00 30] 3MIPP*9*&S R a fi, «Sf3&BS&$ tt$r 
JIS-B0601-19 9 4l;iHD> 
i:tiSLfc„ ft, RafiTiSxC (i) t?*i$n5, 

•SfifMS 1. 5~2. 5 M m, lUl^ 6 0° 

• fl*£H£ : 50~300mN 

• -fJ -y Y^"7 : 8 0 u m 
■ : 8 0 n m 

■ ffl^g : 4 00 urn 



[0 0 3 1] 
[*1 ] 

Ra= -|- jT* I Y (x) I dx (i) 

[0 0 3 2] SSSS^Lfflco J 1 S - R - 3 5 0 

*.5«»©iajfc«3eLfct>«5«:R a <t-r3o 

[00 3 3] R z li, J I S - B 0 6 0 1 

- 1 9 9 4 tvimc. R a £ IHfltoftftT-?, TiaiS (i 
i) |c-C*i>6fc= ft, »£ij-|i±l3Rail51feJi>5. 
SSJi*$ 1=80(1111, l 0 = 4 0 0 u m t L 

[0 0 3 4] 
[ft2] 



|YpH-Yp2+Yp3+Yp4+Y P 5[+|Yvl+Yv2+Yv3+Yv4+Yv5| 
Rz = (u) 



St*, Ypl,Yp2,Yp3,Yp4,Yp5W:, iVfii £ <c 5 
Yvi,Yv2,Yv3,Yv4 s Yv5H, £ K *tfcSc<9 tt#<0, 



[0 0 3 5] ;<>y?zi— H5©St¥)*l$RaM 

fi, — iJcJ&Ml 5~8 0 nm, B E TitSlffi;© 1 0 ~ 8 
OmVg, DBPMtlOO~300cm3/lO 

0 %<F>t) — 7$>y*y y ? tf</<y ? ^— Ym5{ZL^±Z%X 

V 2fcfcsi@te 2 5~8 0nmt'fct) 1 BET tt^ffiffifi 

1 5 ~ 7 0 9 , DB PSSififitt 1 20 — 250cm 

3/100 gffo-So 

[0036] jzifl^-^v^? s/ 9 1 0 

OffifiSHCfctLTO. l-~5ffi*£|S, 4*K10. l~3ffi 

ftaw&fr $titi^;i*s, jbse p / b tt & ±a u m 

iSU&S R a Att+tiWIMiS R z §r.hie<5D$T-± U^$5ffl 
[0 0 3 7] if^-y-y -y ? ttmytVk&m^^Z k&*a 

m-r&m&fcrt* /< =— h/s 5 (ctj-z-jo-t'? y * 



=!•<»— Wffi§L<nft-£. Ll/^SIffltt, 10 — 5 00 nm, # 
(CI 0~3 0 0 nmfiS, |^->y = — L 

s t sn/jrv^ sriatoi*. ±Bete&M 1 o oassuic^ 

L-CO. 0 5~1 OSSSB, ^ICO. 1 ~5ttflffl5gE-g- 
^?iTV>5c:t>j5, ±fEP/BltSr±5ifcLfc»4LVN<|3! 

a R z ^-hizEcoW* Lv^ffli L# 6 

[0 0 3 8] ±15(2) W^tig^^$tt-5fcJ6icH N ^< 

fc^-4!y7'77^^*5. L^L, Uvtiffi «9 % * 



(7) 



«pffl¥l 1 -1 2 6 3 2 8 



*>yizmmit$:fflm-t-z>)&&iz.te. ^ y 9^~ kjis 

T, ±32(2) «3»iB^3Ba*HS«t5K*-f ci: t»* 
LV\ LTttWHl¥6 - 2 3 6 

5 4 1^*©83»4 2~4 5fTfcEtt$ftTl^3B& 

«S«fM»tt^fi, ftfctt* 7^*VK-^lftli (A 
TO) „ K— TttftM (I TO) SfcttfiML 

J&Mtiv 1-lOOnm, ftl^-IOOnm, t 9 t> 
lt5~50nmf*)5^t^iU^ Ctl ib<D#®£ 

3*l&v^ tmtrr, _h8a*«t^- 1 o o mstmizm lt 

5~1 OOttSlJ, <&K 1 0~8 OMftSPE-a-^tLTV^ 
^.^ ±fBP/BJ4:4-J:^L^T* LV^SHi: L» 

5/£*5<fctf.hfa(2) co^flg/iSH-^X^mi-^^*^^* 

[0 0 3 9] ±sS(3) co^fig{COV^T«, 

«B*s^S$*bS. -tOSf*. ££5lecDEOT^]3 0Tc9l$ 

'^^m^^^Xi'i. EOT-^BOT«^|±5Wfc*t>Wy!7 — 
[0 0 4 0] /< y ^=i— hJB5»4, ±3$Lfc^JwAtl^ 

[0041] mmmt L-m, -mmmmRi^mmm 

a^n^a, a^y/us*, /j^yv®, 7>>y>®e, 5 
y^^vs^ /^u^^-vift, *7-ry>®L -os-at-t 
y^, y / st-u-o-gsf, ^-t'-WfSL 

r^^^m.. tvy>$L T-tf7-r>^E, -tr^s^i*. 

SB(C*J-UT0. 0 5-1 5ffiSSfC, $7£L<ttO. 2~ 



i ofisasgs-^^nac, 

[0 0 4 2] mtnt L-Cfi, — la^ify >7 

z>„ mmitmn. ±Eg^iiooitsi;»Lt5~ 

3 OltSi, «F*L<I4 5~2 0ffiftSBIE-&£;h-5„ 
[0 0 4 3] '<:x*=i-].JB5Hu ia^&J&TJa^fll 

[0 0 4 4] iE^y^a-hJfc^SrMffLTJKfifc^il 
5^y?a- biS5CD)5£tt, ^fe^*-Vl OlCfctt 

s^tw^ias-^sste® 4 st^+Rgii 3 <7>mz t <n/<? > 

^^S:#IUtO. 1—1. 5nm,mz0. 2~0. 
8 u m <t f 5 d t LV \ 

[0 0 4 5] El3tC^1-v-<^^ 3— hjg5(C*5^T«, 

0, 10, • ■ tfsjKj&^ixTv^dv cicoj: 
Ei»^0^/i^fex^->-S:y<5/^ n- 5 \cMfSL 

m%jr~-zf i oft^iRiKtep^iaBtt**^*-^ i 

[0 04 6] E) 5 (C^f ->10l:oi >Ttt W 

t5t> 0«iK*7— -f\ Wfi^yj'lfi] 

-6° ®&^1ZM&'*9 — >1 0 b irtfS, ^5—^1 

{C % ^S9»IS:5-8 5° , #SC10~3 0° ti" 

> 1 0 bcog^tt^^oTV^Tt, <tl/^ 5 . PC-Cfo-SC 
i:2W*U<, fMns-HOmm, 5 ~ 8 0 

■& — VI. 0 a tSSfe^iJ'-Vl 0 b t<Dffl 
Mate. m&ZIZV'bZ^JjAm&L^o ^rLT, E15 
\C7n-$■m.&'<?-^^ o^fflv^fc^(c'^ ) , g|3(C7T--t- 

[0 0 4 7] fkic, *^co^-7-^lc*i(t.5-^ 
[0048] III 1 ^ 1 lc*iVN-tl;t, 



(8) 



#BB¥ 1 1 - 1 2 6 3 2 8 



[0 0 4 9] ±flE5S»tt»*t bTtt, «*.ti»M**;fc. 

So 

[0050] micp u< a, ±&mmAwetMt lt 

&m&}3tiV>M-WW t Lt ft, P'I F e - C o , F e - N 
i, Fe-AI, Fe-Ni-Al, Fe-Co-N 
i, Fe-Ni-Al-Zn, F e - A l - S i ft 

T-Fe 2 O s , Co^ 7 -Fe 2 0 3 , Co$fF 
eOx (4/3Sx<l. 5) ft ^ijtf-f ib*L-5 0 -ix 

03~0. 2 ytn, 0. 05~0. 16^mfi)5 

:iWiL-<, «-«jt (ep*>, «««/««*) 7553 

~l 5, 4*tc 3 ~ 1 OfM; ir^W* LV\, * 
<D%mtt (He) 1 2 5 ~ 2 0 0 k A/m, iRrtd 1 3 
5~ 1 9 0k A/mffeSrWWSK, -t^gfrftlBS 
it (as) (il 1 9~1 6 7 Am2 /kg, 127 
~1 5 2Am2 /kgf$)5rtWSU\ d 
tlhftftffi&&%tme>BETl£-&mmt*3 0~7 0m2 
/g, !H(C4 0~7 0m2 /g-Cfc^- t^«F*L-V\ 
[0 0 5 1] ±IBB!«E'ltA*fi5fi73L9'f ht9*iLT 

J^y^-i Ymmazft.h<n>Y eSf©- irc^T i , C 
o, Ni, Zn, V/j:^©W^-eEift$*Lfc»tt»5tt/j: 

mmm.&?<jj&%7^<7-<( h#)*te, 

ZCOffi&fr 0 . 1 ^ mHT, mz 1 0 ~ 9 0 n m, b <9 
fcltlO~4 0nmffc5;iWtL<, «#Jfc <tR 
M/«H) J53 2-7, it*1^2~5T'fc5d fcz)S»*L 

^Olfc^j (He) lil 3 5~2 6 0 k A/mT-fc 
5dt7)W*L<, -tWfifbflWfc (as) tt2 7~7 2 
A1112 / kg, #|C4 3 — 7 2Am2 /k g-C£>5d±: 

«0BETJ:t3<®^tt3 0~7 0m2 /gtfc5:i!i^ 

[0 0 5 2] ±E»flWfe»*^f4, ttKCiJt: &T4fr±JH 

±Ea«*fe»*K:tt\ * cotftftttft 4TS: l*J± $ 1t «> 
(c^ffi^a^riSL-Ctj «ti\ CW^ffi&Jl^&i: LX 

tf-ctsftHHHMttfc* urw, a 1 2 o 3 » si 



0 2 , Ti0 2 , Z r 0 2 , S n 0 2 , S b 2 0 3 , Z 
n Oft teffliC^ Ltli;}i6Sr*tt?ffl 

^TiliBli^ltlBv^tJ:^. ft*i, ±E3< 
[S^afi-hEw^ifeW^JC v-7 y 7°!) 's'/tm., f- 

a ft z mrmi&mz. ± x t>tf ? c t & x- # 5 . 

[0 0 5 3] -tE*£-£-»l£ LTIi, ^s/^^-hJl5<D 

U>T(44#ICSiWL/£V^S, 3,^=2 — hS5l-B8LTP 

1 0 0 M&BIZM LX 1 0 ~ 4 0 SfiSB, 1 5 
~2 5fiftWE^*ixSC:i:*s#f*l,ir^ 
[00 54] m&m 4 fl, -hiEOfig^tCjD^T, 

[0055] ±.wmmw&=f- 1 LXfi, 

-7\ >!) Z r 0 2 , C r 2 0 3 <$<0=£— 7 

«-:cr&iJicD^:^e»o. 0 3~o. 6(imTfc5;iW 

*L<, 0. 05~0. 3(im-e*)?iCii5aiCffJL 
<^ 0 JbEW«*m^fi, ±E«H»*M»*1 OOffifigRic 
M LT, 2~2 0S^g|5, 1*K 3 - 1 SffiS^IE-a-^tt 

[0 0 5 6] ±E*->-K>/7y^, Hi1WMa.fcuqiJHb 
#>^9 3'^tt±e»«H4»5l«l 0 0mftSfBIC>PtL-C, 

o. i ~i omsgB, m\zo. i ~5sagns^$n5> 

SS0B(-*J-LT, 0. 5~ 1 01M, #i-0. 5~5 

o ommmzftLx, 2-3oits, tics 
-20 asspge-g- l w \ 

[0 0 5 7] ffictt® 4 tctt, i^ro^Wimic, m^xT 

-zfizmftm^bixx^zftrnm, mmnu wawitf© 

[00 58] 4 fi, ±JCO«ji«»S:»»JJC^1»* 

^ WJB 3 - t iz H o Tff^ 

t as-(? # 5 0 ±EIKtt^lc*5i-t SK»»J©lil#fl:tt, 

tt«ttart4^**ii-5 ±E»a«£»* i o oafigis!-*t 

LT, 8 0~5 0 OSftSB, 1#IC1 0 0~3 5 OffiftgB 
X'hZ>ZkAW-£ U\ 
[0 0 5 9] ±E«tt»«sfSr«»-*-*Ktt % (^l^fi, & 
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ttffl L> HI^W-ft»l J 5»±lE«*l©liai5«:»'ft-r-5*ife«* 

[0060] ±t&&mmm->t>j&j$.$iiizm&m 4 <o» 

«^3tt+^3{cia»?¥±»ttSrf+#U»*jSi*»6»l 1 9- 

2 8 0 kA/mX&>Z>Zti>WSiL<, SlCffSKtt 
1 2 0~2 5 0 kA/m, 2 5 — 22 

0. 1~0. 5T, #t0. 1 5~0. 4 5Ttfc5^ 
-ha**?* uv\ 

[0 0 6 1 ] M&m3<Dm£i*. S/NcOfPl-h-^geM 

<, M(C£F* L<te0. 1-0. 8mT*$)5. 
[0 0 6 2] JfcRl. f ra^3lC0V^lftWi--5. iflUJB 

3 fit, <KttSrWi-5S-e*)oTt «k<, #HBtt©B-C*> 

£ffl*s «t OWN «r±f*# t -f § »f£<o£6** i *-c» 
[0 0 6 3] ±1S«tt»*fc LTtt. gUtt&ft*?***?* 

[0064] ±tmm^mt lxh, wmt. m&m 

[0065] -*\ ±»s«ttj»5iei: uttt, wiwAie 

&mM$&lzmi<*t)i%x\<^Z>t>e>&ii{-ti L< , tfRtfia-fi 
ttffi* rjj|8ttt«:o«WI (T) I«»tti:J6fflj (»* 
1 9 84*£) 3 6 8-3 7 6Hi-iEit£*lT<^-5 V 

7m«ffl zwimxz. Rtmictis* 

[0 0 6 6] ±^fl^ttafl£ti»££ Lttt, * t'*/U 

ai^l' H&*i LtfS, Mn F e 2 0 4 , Fe 3 0 4 > 
CoFc 2 0 4> NiFe 2 0 4 ,MgFe 2 0 41 L 
'0.5 F e 2.s ° 4 ^ Mn-ZnI'7i7-< h, Ni 
-Zn?!7i70, Ni-Cul!7x7-< h, C u - 



n??7i7-C K Zn^7i7-(' K Mn$7x7-f h 

tt«tt»*4: Lttt. F e — S i Fe-AlS 
(Alperm, Alfenol, Alfer) , X— vu-f (N i - 
F e^-5c^*5j:tf^ixlCMo» Cu, Cr^t'Sri 
AP Lfc#7C^^) „ tV^ b (F e - 9 . 6 w t % 
S i - 5. 4 w t %A 1) , Fe -Co^*i(f5 

i t&x%2>o zhb&mmmim*nmmxm^xh 

[00 6 7] ±£MMb^flS&&5fc0><ft»;<jtt:att 8 - 
1 2 0 0 0 A/mf* *? , fiSfdB&fbttffifif 3 0 - 9 0 A 

1 . 6 ~ 8 0 0 0 A/mT'fc 9 „ ftffMRfbWBtt 5 ~ 5 
0 OAm^ /k g-C^So 

[0068] ±mfcm&nte<n&m±mz&m£titi: ^ 

[0 0 6 9] ±fiB»ttt&*»!:tt» K&JR4 K:££*l&3I 

[0070] ?>c(c, ±tmm&&)mz<>\,^xm.wi-2> 
(^■#7) , stilly •> a, gftftiMiSv naK^^s/ 

-fb^^>"7A x oWb^^i'j'A, nfig^b^v-^^ 
t^>, -swh*y «fk***, -gefbi®, Rfb 

•r^n^, ^-^^r, 2fb^s?s, ^b^y^v, ismi:* 
Wk^y^yv, ^fb^-^v, wy7±> K 
c^K »JBM*«)»3|£4if«sj|trffeH«. znb<wp 
-ct*a«t»iWbft (-0^7) . ®?{b^^>-. &fb# 

n&mw&Rtt, bm*. «k, «ag»«>w*b-et>j: 

5~2 0 0nmt'M;t^L<, 
^-CttSttfia* 2 0 ~ 3 0 0 n mT-§Wlrta5 3-2 OX' 

-a-) gs^^>3fe i o ommmcitLx. »sl< 

tt 3 0 ~ 7 0 mSSB. HICi?*L<«4 0-6 Offifigfi 

mm l o oma&|5!-26<5v^-Cft!ico^><oiS-^fi:«5^^$ 
[0 0 7 1] tpmm 3 li, t ^JSt4T*fe5 t 
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mmi*. mmm. ^-^yyy^^xxfmm^ 
ia-s-itf^ ±VBmwstmts£xrmtimm<B&ft&i o 

1 0 OSfiiJP (f n»3is*«14©«t?fcS» 

• &&#] : 8-4 OMgli^ 1 0-2 5JIftgfl 

• mmwm* : i — 3 omasc, i — i 2sasc 

•«»*J:0. 5 ~ 2 0 W: 1 ~ 7 «*» 

• iS^-fJy'J : 0. 5 — 3 OfiftSB, 2 — 1 

•S£fb#J:0. 5-1 2ffiftg&, #|::2 — 8ffiS8P 
[0 0 7 2] Wflf3ll ±5fi©riE^*iJ:tf»*J^tf 

li, J:iE®'Hi.l!5)*fcJ:tJ«^tt«}>*co-a-ti-Sl 0 OM 
*1 0 0 Sfegfl < 4> IB* 3 #^tt«OJB I- 

tti^x. i o o~7 o om&Uk-rzz.k&&* u< , 

#t-3 0 0-5 0 OfiS;£lS£-r£c:<tj55£?£ U 

ioo73] * mm 3 «, ffi^r— t* i vmu\i± 

JJ<Oip^3js^-C*>*). — JPi-#*5 tmM&flZ? y 
3/^^5l*L-W<^5r <td>e>, 0. 5-1 Opm, 

[0074] fm«3as«tt&#-r3JB-cifea#£-, 

y<7 >^^>,^5j, 8 0 - 3 5 0 k A/m, 15 0 
-3 0 0 kA/mt'fc5:iWiU^ ifc, -€r<Z>fi& 

7>*<b, 0. 0 2 — 0. IT. tlCO. 0 3 — 0. 09T 

[0 0 7 5] 2 WW i: LTfi, -1? y a: 

f-is-^T is?-? u— K dfy -ff-Xs-s? \s7$ is— K 
7jf y ^U-^-f-y^ \s— K tfy u—drv-U- 
^-UV^r U _ h^TJt^ y 31^ f^. 7 * / -> 

XfTgy -7x2 t°i»^mo>7$\)^i>-yj>m ; ±j^u—^t 
5: K ; 7j? y |, ; 7 )i y > ; /]? y 3t~7=- 



mm^M^Kx^^x h ^\ 

[0 0 7 6] m&GSCtm 2 «>ff $I^MtW(cMiSM:4: 
<, 2~100/im, 2 ~ 7 6 u m^$f * LV\ 

[00 7 7] ftfcB 1 td^^-K^— 7* 1 ^suig-rs^f 

4 t>raa 3 •B^rnsa** 

v^raaawajBisrjKBfc-rs. En*>, mm 4 a, <t»ro 

•y t 3— hJS 5 5rJ^J* Lfc^icmttil 4 *3iU t +'fiflS 3 
Sr^UTl>J;V\ ifc^-C, 4 0-8 0^6-10 
OMx-^y^IL^ Bfao«lc^ D y V LTiffi^ 

T^<y^3- h^5lrE < fe-'^-^l 0 Sr^-f-So 
[0 0 7 8] .hte'>3i.y h • • '7^s/ h^fcj:^, 
- 7 3 8 8 3-g-&48«>&4 2-183 3 

i tf~»4 3 m i 3tTictB*$tLT*i o , $>mjBm.ms 

icj; 9 Kn y y"T v h tf'Pte < . MEmmm^ttfox 

5, 

[0079] ±ie«£i&Ki6]«yaf*, 

4 0k A/mWi, L < ti*5 8 0 — 8 0 0 k A/m 
ic*t)8 0 — 8 0 0 kA/m<©yu/^ cO<££affi©£ 
m®Wi\ft&m%fto Z. tX\ «S+t@4!C-^*nTV>-5± 

IC, etg-iElfijMaiSflfjlC, 3 0-5 OAOfflRSrlttttJB 

[0080] .bfe^iftMatt, m^a 3 0-12 o'cic 
m<Df&&&Mift-t 5 r t ^-ct -So 

[00 8 1 ] ±SE# l^V^-Mitt, 7< ^vua— /ut a 
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>'&fg6 0~1 4 0<C, fami 00-5 0 0 k g/cmi: m*^Q<r>&% : r~-ZfX°ibZ>& > ZtllZtf.z_X&mm 

[0 0 8 2] ft, ±sS.mm.v—7' lCO^itiC^LTfi, [0 0 8 4] 

[0 0 8 3] «Jt, ^IKDSMf-T'it^CffSLV^ •Sr/flV^fc.t 1 0 0 r p m-CWteg) ttHifeW 1 ££S 

ffi*<7)^M*^Ifigt?*>So PRIJ, ±iBSSJ6fl£lSi;:*sv-> 3 0%«rt(;:&?>J;5<cj§#| (y ^vuo^u-jr h 

a^x-^lcoS^ftf-iS?, Bf^tgSrW-rS^P 9, rgpj .Rtf ro/ oJ tt^tt-?:'tiSftei5*5 I tU 5 fifi%^ 
l>T1>J:V\ ifcfc, ^^-yiotLt, ffiKttfe [0 0 8 5] [HlfiWl] neoga^^*- (BSfWJS: 

4>J:v\ ffe^->10tLt, H^IWtL KTiMftU HK-tf-V K^vHCioTjS^tU 1 n m 

^T, $«f*2t4>rai3X(l/<s'^3-H5ioBg -tix^WKLfc. 
i:^-f-r-)Si:RtJtt)J:i\ -L&LfcSiJfc^ [0 0 8 6] 

< ^ y ^ 3 - k m.pA<Df&& > 

• F e O x 7 0^1! 

[— KStS : 3 2 n m, B E T itmffim : 5 2 m 2 / g , <$ffi£;fj : 10. 3 k A 
/m (1 2 90e) , g&fnBS-ft: : 8 5 Am2 /k g, -ffiCDF e : 1 9. 7%, 
x = 1 . 3 6 3) 

. !)>ii^f* (.mmw 2Sb 

CXttfttf* <«0 *^7 7 y-^RE6 1 0 (ffifig) ) 

• A-^yy^ lgJ5 

(— : 54nm, BET tt^SalS : 32mVg, DBPfgli : 1 8 0 
cmVlOOg) 

• K-^Wk* ( I TO) 3 OgB 
(— #C&f£ : 3 5 nm) 

• #jj '> ^t^mm (&&m 1 7gp 

(t¥W.f2 5 0 0 0, 7;l/*vfS^ti : 1 . 2xi O-^/u/g . # 
7^W,4 5 r C) 

• jk y y ->r*- h (R^bjB) 4 ms 

CB*xK!) J^VII («c) ®<£> Taa^-hLj . 1^7 5% 

) 

• y 3vl«^?vl<"fr ($#l|) 9 Ogp 
. h/Uac^ 6 OSB 



[0 0 8 7] 



• £ t5 *HR»H8tt& Aft£ l 0 0 SB 

CFe:Co:Al : Y : B a = 7 0 : 2 5 : 2 : 2 : 1 (ffiSJt) ) 
[fifctlS : 0 . 0 7 ix m, <toit : 6 , :16 0k A/m ( 2 0 1 0 O 

e) , mumt : 1 4 2 Am2 /kg, jtUtSuia :56m«/g. X*M&« 
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[0 08 8] 



0 . 014|im) 

-T/l<*1- (fflmftU : 0. ISfim) 8 SB 

■*-^^7S'^ 0. 5 SB 

mmm±m. o . ois^mi 

• ^t^/u*s^ c&&m) i oms 
wmm&m •. 2 8 0, ^#*~>m'£mm : 1 . 2a«:%, */nfcv»S'&w 

S : 8 x l O-s^fi/g) 

• # y v \s9 >mm mem 7 sb 
mw-mfttt : 25000, ^/^>mm^& •. 1 . 2x1 o-^a/g . 

IfvXfc&M. : 4 5*0 

■ ^T7U >B£ (itm 1. 5 SB 

. 2 -^^fvu^:3f->/M-u- h mmm 2sb 

• # y w y vr*- h (ss fb#l) 5 SB 

. ^■;u^=f-;U'tr h>- 1 2 0 SB 

• yjva^ls 8 OSB 

■ ^ a-~-3rD-/ y 4 OSB 



• a-Fe 2 O s 1 0 OSB 

(ftttft) : 0. 12m, tUt.: 1 0, JfcSlffifiS : 4 8 m 2 / g ) 

• T/U$^- (SF0#J, — : 0. 1 5 Mm) 3 SB 

• m4tv=-*&mct# (*§-&■*]) 1 2sb 

2 8 0, ai#*V3fi^Wft: 1. 2»S%, ^WyiMf 
t:8xi O-e^fi/g) 

• # y ? u * vffljg (fif ^H) 8 SB 
(tfc^^-fi : 2 5 0 0 0, ^./U-*>®eS-i"Wfi; : 1 . 2X1 O-^fi/ g , 

#9*<E»j8E : 4 5TC) 

■^T7yyi i sb 

• 2 -3i^/u^.df-->/U2hu— h (ffflffifll) 4 SB 

->r*— h m<m) 4 sb 

.^f;Hf;|/^hy 9 OSB 

• h/u-ji> 6 OSB 
■ i/? p-^#-tJ-/ >- . 3 OSB 

[0089] fjewmro^yxf uyr!/7^u-F SSftlSJJti^ffite 0 . 3 7 T , ftBtttt 0 . 86^0, 

7 w^Ajft^^SSWffilc, «Pffl»ffi»*S .ktWKtett SfcJUWJpy^aS R a tt4 . 2 n m, R z 

4 , ^ig*3j:T>'ffi'ttig<7)S:*!feJf:$^^ix J E:'^l. 5 fi 3 8 n mt'fcofc, 
Aim&tfO. 2 fi m fc#-5«fc ^ a— * — [0 0 9 0] 2 Ic^-fi 5 #bftfc«af- 

T\ mbcO^^S?ffl«ffilCfe^[B3(C4 O O k A/m T, y ? =» — h/Hc^Jfctf^feX* —Is&MfSL U 

»y K«cj;oawftEiflitea«riToyt. 21c, tug yt. tfe/^-yrow^ite, u— tr'-tf— j*<om& 

&\CX 8 O'CfiOjfiS&l Om "C'^JIglCi&^O 1. 0 3 /i m, fflTj 0 . 3W, f— AM 1 8 /i mX'&i 

TftJftU J?£0. S/jmW^s'^— h@£jgj£L [00 9 1 ] [3£6fi#j 2 ) 1 "Cffl V *1t'< y ? - 

tc 9 z<v±oizLxnbh,tzm&y----7°<Dm!ii&r 2. hmmctortzx-Tn^-y? t u-c, — w&&z 8 

7mmfi!C^!J7HT, B£^T— 7"£#fc c #&*Lfc nm, 13 E TiiSlffiflS 7 0 m 2 / g , D 13 PBfti1tliS5 0 
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mm l tmmzisxm^T—zf&n, r^sm^-^© 
ioo92] cg©ssi?!j 3 3 mmvn -^m^t^y?^- 

h^WcfcttSFeOxCOffd-a-fiSr 1 0 OgBfc L.B.O I 

to SriE-s-L^^ofc^ttsusCT 1 1 mmz Lxmm, 
r-y&n, z(om$5.-T-zf<D;<y?z,~hmiz, mm 

[0 0 9 3] SSfiSllTfflV^y^a- 
hM^K-fcttS I TOi:ftx:T, Mn-Zny'^'f h 
(— :32nm, BE TJ£*ffi© :4 5m2/ 
g, Fe 2 0 3 :MnO:ZnO=70:21:10) 

rcO^Mx-^co^y^^- hffli^^ UlSCTl t^ic 

[0094] mmm 5 ) hjs^i 1 xm^^< yt>^~ 

S:300nm) 0. 5 SiSSrffl VSW^ttlOSW 1 t R 

[0095] utttftl l ) gtt&l i ■efflvvt^ s> ? 3- 

h^iCiot^SF e Oxirft^T^ o-F e 2 0 3 
i&Ktll (£Wl£) : 0. 1 2/im. ttJt : 1 0, Jfc*B 
fit : 4 8m2 /g) £/B^S«*H23ft6£#'J 1 tUtRCU 

[0 0 9 6] [its&flSJ 2 ] HHt«l-(ffflV^-«y^3- 
b^!4{-*Sfj-S F e O x 7 0 a»C^x.T, 2 8 

nm, BEmtIt7 0m2 / g, DBPMi5 0 
cmVlOO g©ii-#>y7 7^ 1 0g|3&ffll^3JW 

JIM Lfc„ 

[0 0 9 7] Ctt«fi»J3] 3Wfc«l-efflV^<y^a — 
££tfl-teSll6#J l £|sJ8H::LT8£rv7-- Z.<r>m. 

%.v-—-7-(D;<yt^-vm\z y mmm \ t mmiz ursg 

[0 09 8] [Jttfcftl 4 ] 2£Jfc#J 1 T-ffl^fc^ ;/ ? = - 

%7-~y-<n^y>?zi- hiijc, jyfcm tRBSKLT^ 
[0 0 9 9] 5^«:fe*«ttWfcttWTl»e»;frfcBS*5 1 --:/ 



? 3- hJB«>JMIf¥*M&£ R a . R z , Sfj 

S, * n_ h^W*#f^a$ R a . R z . 

[0 10 0] <W±tB*>^y K7-^i?-r£^fflv>. IE 
£U ttt!?0«l 1 SrS* (OdB) tLt^Ufc. 

[oioi] <««siffiK (j/> > m) 

MWf-7^iTBT-3 0 0DiffiV^, BSti 
7^-7°^. -t©ettlffi^5 mm t->!J >f-iz\ 8 0 

° SKtt-TSttJe-e, 7^-^*3. 36cm/#CXi 

»IJ£U (iii ) ICJ; <7ms^«fe (w) 
[0 1 0 2] 
[&3] 

^ — &Tl <mm»»*v> m 

[0 10 3] <mmm,^iri>2 4#?y y*r 
tfmZtl. »£#N4 (ISO 1 3 0 2#fii) {Cf±-t 
if lbtlX1<^Z>, fll 0mm»2*©fS^ffil\ itL 
«M4JB±IC, ^^(1 = 1 2. 7m 

ffiico. 2 5N©^^An^.. Romaic 1 0 0 V± 1 0 

[0 104] <5tSii^>StS9 0 0 nm<^*fe3t4-R8 
«U, A^tc^SSii^oJt; (%) Sr**, 

[0105] >Uft<n&&.<r>mn> 

[0 10 6] <t-*h7 7*>/f^ h>|?«fficr)^ 
7"l:oV^, y y ~> a T'/l' ^^<75 If- — sjf h75-^r 

-^•co^aSrt, / < s/;5 r 3 _ hSKUstf 

SB^ t <?5 1 0 3 0 n m(Dft<DMi®m(Om& , ig.5i.lB-%-lcm 

[0 1 0 7] 
[551] 
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(54) MAGNETIC TAPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable servo tracking without decreasing a data area and to improve track 
density by forming a back coating layer in such a manner that fine particles which irreversibly change colors by 
oxidation are dispersed and that the layer has micropores enough to supply oxygen to the oxidation. 
SOLUTION: Fine particles, for example, of FeOx (l.34<x<1.5) having 5 to 80 nm primary particle size are 
dispersed by 350 to 1000 pts.wt. based on 100 pts.wt. of a binder in a back coating layer. By controlling the 
weight ratio of whole amt. of the inorg. powder to the resin component in the back coating layer, the volume 
ratio of fine pores to the volume of the back coating layer is controlled to 10 to 35 %. The back coating layer of a 
magnetic tape travelling in air is irradiated with laser beams of 0.25 to 30 um beam diameter and 0.02 to 0.5 W 
output to change colors of the fine particles by oxidation to form plural colored patterns having specified width 
with an equal interval in the width direction along the whole length of the magnetic tape. 
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[Claim(s)] 

[Claim l] It is the magnetic tape characterized by to have the minute hole of the number which is sufficient for 
the oxygen of sufficient amount to distribute in a binder the particle which discolors the above-mentioned back 
coat layer irreversibly by oxidation reaction in the magnetic tape with which a magnetic layer is prepared on 
one field of a base material, and it comes to prepare a back coat layer on the field of another side, and to be 
formed, and perform this oxidation reaction being supplied, and magnitude. 

[Claim 2] The above-mentioned back coat layer is a magnetic tape according to claim 1 which a light beam is 
irradiated, and oxidization of the above-mentioned particle is performed, is made as [ form / this particle is 
discolored and / in this back coat layer / the discoloration pattern of a predetermined configuration ], and is 
made as [ perform / by the optical information from this formed discoloration pattern / servo tracking of the 
data tracks of the above-mentioned magnetic layer ]. 

[Claim 3] The magnetic tape according to claim 1 or 2 whose void content of the above-mentioned minute hole in 
the above-mentioned back coat layer is five to 40 volume %. 

[Claim 4] The magnetic tape given in any of claims 1-3 they are with which the above-mentioned particle 
consists of a metallic oxide with a primary particle size of l-200nm. 

[Claim 5] the above-mentioned metallic oxide - FeOx (l.34< x<1.5), TiO, SnO and MnO, or Cr 203 from - 
magnetic tape given [ unstated ] in any of claims 1-4 they are. 

[Claim 6] A magnetic tape given in any of claims 16 whose ten-point averages of roughness height Rz 
arithmetic mean granularity Ra of the above-mentioned back coat layer is 7 50nm, and are 4O250nm they are. 
[Claim 7] For the primary particle size, the above-mentioned back coat layer is [ this carbon black / 15 80nm 
and a BET specific surface area ] a magnetic tape given in any of claims 16 they are [ claims ] 3 / lOOg 
100 300cm 10-80m2 / g, and DBP oil absorption are including the carbon black of 0.1 - 5 weight section to the 
above-mentioned binder 100 weight section. 

[Claim 8] The above-mentioned back coat layer is a magnetic tape given in any of 0.05 - 10 weight ****** claims 
1-7 they are to the above-mentioned binder 100 weight section about a silicone resin particle with a primary 
particle size of lO SOOnm. 

[Claim 9] The above-mentioned back coat layer is a magnetic tape given in any of 5 - lOO weight ****** claims 
1-8 they are to the above-mentioned particle 100 weight section about a conductive minerals particle with a 
primary particle size of llOOnrn. 

[Claim 10] The magnetic tape according to claim 9 with which the above-mentioned conductive minerals 
particle consists of tin oxide, antimony dope tin oxide, indium dope tin oxide, or indium oxide. 
[Claim 11] The magnetic tape given in any of claims 110 they are with which the above-mentioned 
discoloration pattern consists of a line [ **** ] which has 1 meet a tape longitudinal direction, or two or more 
predetermined width of face. 
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[Claim 12] The magnetic tape given in any of claims 110 they are with which the above-mentioned 
discoloration pattern consists of a discontinuous line in alignment with a tape longitudinal direction which has 
predetermined width of face. 

[Claim 13] The magnetic tape given in any of claims 1-12 they are with which the reflected light of the light 
which carried out incidence to the above-mentioned discoloration pattern is detected, and servo tracking is 
performed. 

[Claim 14] The magnetic tape given in any of claims 1-12 they are with which the transmitted light of the light 
which carried out incidence to the above-mentioned discoloration pattern is detected, and servo tracking is 
performed. 

[Claim 15] A magnetic tape given in any of claims 1*14 which the magnetic [ above ] or nonmagnetic interlayer 
is further prepared between the above-mentioned base material and the above-mentioned magnetic layer, and 
the ferromagnetic metal powder of needlelike or fusiform of 0.03-0.2 micrometers of major-axis length or 
tabular ferromagnetic hexagonal ferrite powder with a plate diameter of 0.1 micrometers or less contains in 
this magnetic layer they are. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic tape which has an optical servo track in a 
magnetic-recording side and the field of an opposite hand in more detail about the magnetic tape which has an 
optical servo track. 
[0002] 

[Description of the Prior Art] In recent years, the demand of largecapacityizing has increased to the magnetic 
tape which is the medium for backup of data from the importance of magnitude buildup of a personal computer 
network, and the security side of data control etc. As a means of large -capacity izing, there are an approach of 
raising recording density and the approach of lengthening tape length. 

[0003] Since the tape length to which the wound tape can hold tape length in a tape cartridge by the approach 
of lengthening is the upper limit of storage capacity, tape thickness must be made thin in order to attain large 
capacity-ization. Therefore, a limitation is in large capacity ization naturally at this approach. On the other 
hand about the approach of raising recording density, it is known to the recording density of a hard disk drive 
that the recording density of a magnetic tape is low, and especially the recording density of the magnetic tape of 
the Serpentine method is low. The reason nil why the recording density of the magnetic tape of the Serpentine 
method is low is because track density is low. On the other hand, it is known that the magnetic tape of the 
helical scan which is another recording method has track density higher than the magnetic tape of the 
Serpentine method. This reason is because the servo-tracking method called ATF (Automatic Track Finding) in 
the magnetic tape of a helical scan is adopted. 

[0004] The servo -tracking method is adopted as a means for raising track density also in the magnetic tape of 
the Serpentine method, and the method (embedding servo system) which writes a servo signal in the same 
truck as the data tracks of a magnetic-recording side, the method of establishing the servo track of dedication in 
a magnetic-recording side, etc. have been proposed as such a servo-tracking method. The method which 
establishes the servo track of dedication in a magnetic-recording side, and reads and carries out the tracking of 
the servo signal by two or more servo signal reproducing heads in JP,7-82626,B as a servo-tracking method 
when especially the pitch of data tracks is set to dozens of micrometers is proposed. However, by this approach, 
the number of the servo signal reproducing heads must be increased with the increment in the number of 
trucks, and in order to avoid it, a servo track must be increased. Thus, since the same area as the data area of a 
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magnetic-recording side is used for the conventional servo- tracking method as area for servo tracking, it has 
the problem that the area of a data area will decrease. Especially, by the servo-tracking method given in 
JP,7-82626,B, if track density turns into high track density called more than about 30 tpmm(s) (a truck/mm), 
the problem will become remarkable. 

[0005] Therefore, the object of this invention is to offer the magnetic tape which can perform servo tracking, 
without decreasing the area of a data area. Moreover, the object of this invention is to offer the magnetic tape 
whose track density improved. Furthermore, the object of this invention is to offer the magnetic tape which has 
high storage capacity. 
[0006] 

[Means for Solving the Problem] The knowledge of the magnetic tape which can attain the above-mentioned 
object being obtained was carried out by this invention persons' making the back coat layer in a magnetic tape 
contain a specific particle, as a result of inquiring wholeheartedly, and forming a specific hole, and enabling 
formation of a servo track at this back coat layer. 

[0007] In the magnetic tape with which this invention is made based on the above-mentioned knowledge, a 
magnetic layer is prepared on one field of a base material, and it comes to prepare a back coat layer on the field 
of another side The particle irreversibly discolored by oxidation reaction is distributed in a binder, and the 
above-mentioned back coat layer is formed. And the above-mentioned object is attained by offering the 
magnetic tape characterized by having the minute hole of the number which is sufficient for the oxygen of 
sufficient amount to perform this oxidation reaction being supplied, and magnitude. 
[0008] 

[Embodiment of the Invention] Hereafter, the magnetic tape of this invention is explained with reference to a 
drawing based on the desirable operation gestalt. Drawing 1 is the schematic diagram showing the 
configuration of 1 operation gestalt of the magnetic tape of this invention here, drawing 2 is the mimetic 
diagram showing how to irradiate a light beam and form a discoloration pattern in a back coat layer, and 
drawing 3 is the important section amplification top view of the back coat layer after irradiating a light beam. 
[0009] In the magnetic tape 1 of the operation gestalt shown in drawing 1 , the interlayer 3 is formed on the 
base material 2, an interlayer 3 is adjoined and the magnetic layer 4 as the maximum upper layer is formed. 
Moreover, the back coat layer 5 is formed on the field of another side of a base material 2. 

[0010] The magnetic tape 1 shown in drawing 1 is used for the Serpentine recording method, and two or more 
data tracks are formed in the transit direction of a magnetic tape 1, and parallel at the magnetic layer 4. At the 
time of the activity of this magnetic tape 1, record or playback is performed to the data tracks which correspond 
by each magnetic head, making the sequential migration of the head unit equipped with the magnetic head of 
the predetermined number carry out crosswise [ of a magnetic tape 1 ], and changing data tracks. And servo 
tracking is performed so that it may be located on data tracks with each proper magnetic head in the case of 
record in the case of the change of data tracks, and playback. 

[0011] The particle irreversibly discolored by oxidation reaction is distributed in a binder, and the back coat 
layer 5 is formed. What is necessary is just to give energy required for a reaction, in order to make oxidation 
reaction of this particle cause. Although there is especially no limit in the approach of giving energy, the method 
of giving energy especially only to a specific minute field is used preferably, and there is the approach of 
irradiating light beams, such as laser light, among such approaches. 

[0012] How to irradiate a light beam at the back coat layer 5, and oxidize the above-mentioned particle is 
explained with reference to drawing 2 . As shown in drawing 2 , laser beams 41 and 41 and .. are mutually 
irradiated among drawing at parallel towards the back coat layer 5 of the magnetic tape 1 it runs at a 
predetermined rate in the direction of arrow head A, respectively from two or more laser light sources 40 and 40 
arranged by parallel crosswise [ of a magnetic tape 1 ], and .. The particle which exists in the part by which the 
laser beam 41 was irradiated causes the oxygen and the oxidation reaction which exist in air, and discolors. In 



JP-A-11-126328 

this case 3 the exposure conditions of a laser beam 41 are adjusted so that it may continue throughout the 
thickness direction of the back coat layer 5 in the part by which the laser beam 41 was irradiated and 
discoloration may take place. The discoloration pattern 10 of a predetermined configuration is formed in the 
back coat layer 5 of this discoloration. The discoloration pattern in this operation gestalt is a pattern which 
consists of a line [ **** ] which has the predetermined width of face of longitudinal direction **** two or more 
books of a magnetic tape 1 as shown in drawing 2 . Extent of the discoloration in the width of face w of the 
discoloration pattern 10 and the thickness direction of the back coat layer 5 can be adjusted by controlling the 
beam diameter and output of a laser beam 41. In the case of this operation gestalt, as for especially a beam 
diameter, it is desirable that it is 125 micrometers 0.25-30 micrometers, and, as for an output, it is desirable 
0.02-2W, and that it is especially 0.02 0.5W. In addition, the discoloration pattern 10 is emphasized and drawn 
in drawing 2 . 

[0013] the shape of a straight line in which the discoloration patterns 10 and 10 and .. have predetermined 
width of face, respectively when the detail of the discoloration pattern formed as mentioned above is explained 
with reference to drawing 3 - it is - the cross direction of a magnetic tape 1 continuing ■ regular intervals - 
and it is formed in parallel at the longitudinal direction of a magnetic tape 1. Moreover, these discoloration 
patterns 10 are continued and formed in the overall length of a magnetic tape 1. These discoloration patterns 
10 may produce contrast optically, and are made as [ perform / by the optical information from these 
discoloration patterns 10 / servo tracking of the data tracks of a magnetic layer 4 ]. In addition, although formed 
in parallel like [ the data tracks in a magnetic layer 4 ] the discoloration pattern 10 at the longitudinal direction 
of a magnetic tape 1 as above-mentioned, there is especially no limit about the relative physical relationship of 
data tracks and the discoloration pattern 10. 

[0014] As an example of generating of the optical contrast by the above-mentioned discoloration pattern 10, 
incidence of the light of predetermined wavelength is carried out to this discoloration pattern 10, incidence of 
the light of predetermined wavelength is carried out to the strong contrast by strength and this strong 
discoloration pattern 10 of the transmitted light, and the contrast by the strength of the reinforcement of the 
reflected light is mentioned. 

[0015] When performing servo tracking using the contrast by the strength of the reinforcement of the 
transmitted light, the reinforcement of the transmitted light can be detected and optical servo systems, such as 
the push pull method and the 3 beam method, can perform servo tracking. It is also the same as when 
performing servo tracking using the contrast by the strength of the reinforcement of the reflected light, and the 
reinforcement of the reflected light can be detected and the above-mentioned optical servo system can perform 
servo tracking. Optical servo systems, such as the push pull method and the 3 beam method, are techniques 
generally used to servo tracking of various optical disks. 

[0016] Servo tracking which detects the reinforcement of the transmitted light is explained with reference to 
drawing 4 taking the case of the case where the push pull method is used. As shown in drawing 4 (a), after the 
light from the light sources 30, such as semiconductor laser which countered the back coat layer 5 in the 
magnetic tape it runs in the direction of a right angle to space, and was installed, is extracted in the shape of 
[ of the diameter of predetermined ] a beam with a lens 31, incidence of it is carried out to the discoloration 
pattern 10 formed in the back coat layer 5. Under the present circumstances, the beam diameter is small made 
a little rather than the width of face of the discoloration pattern 10. As for the light which passed the base 
material 2 (not shown), the interlayer 3 (not shown), and the magnetic layer 4 (not shown) in the discoloration 
pattern 10 list, i.e., the transmitted light, the reinforcement is detected by the photodetector 33. The 
reinforcement of the transmitted light is changed into an electrical signal, and is sent to the servo-tracking 
processor 34. In the servo tracking processor 34, the processing about the symmetric property of the beam 
reinforcement of the transmitted light is made. That is, about the center line of a beam, beam reinforcement 
judges that incidence of the beam 35 is carried out on the center line of the discoloration pattern 10, as it is 
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shown in drawing 4 (b), if it is bilateral symmetry. This condition is in the condition of an on-truck, and the 
magnetic head will be located proper on the predetermined data tracks in a magnetic layer, on the other hand 
beam reinforcement - the center line of a beam ■ being related - right and left - if unsymmetrical for any their 
being, as shown in drawing 4 (c) and (d), it will be judged that a beam 35 shifts in which direction of a left or the 
method of the right from the center line of the discoloration pattern 10, and is carrying out incidence. This 
condition is in the condition of an off-track, and the magnetic head will be located proper on the data tracks in a 
magnetic layer. Then, as shown in drawing 4 (a), the servo- tracking processor 34 emits a command so that the 
magnetic head 36 may be moved to a proper location to the driving gear 35 of the magnetic head 36, 
consequently the magnetic heiad 36 returns to the condition of a proper location, i.e., an on-truck, with a driving 
gear 35. 

[0017] As shown in drawing 3 , as for the width of face w of the discoloration pattern 10, it is desirable that it is 
0.25 50 micrometers. If this width of face w does not fulfill 0.25 micrometers, since a beam diameter cannot 
fully be extracted, in case a discoloration pattern is detected optically, trouble may occur with the present 
optical technique. If width of face w exceeds 50 micrometers, in the case of the method which forms many 
discoloration patterns 10 as shown in drawing 3 , the formation consistency of the discoloration pattern 10 
decreases and is not on the other hand, desirable. Therefore, it is desirable to consider as above-mentioned 
within the limits. The still more desirable range of the width of face w of the discoloration pattern 10 is 0.25 30 
micrometers, and is 0.8 25 micrometers especially. In this invention, it is desirable to use the transmitted light 
for servo tracking, and, as for the transmission of the light used for servo tracking in that case, it is desirable 
that it is 15 - 40% as the whole (doubling a magnetic layer, the middle class, a base material, and a back coat 
layer) magnetic tape before discoloration. 

[0018] Although the adjacent discoloration pattern 10 and the pitch p between ten are based on the number of 
the discoloration pattern 10 etc., it is desirable that it is the above of the data-tracks width of face formed in a 
magnetic layer 4, and is the integral multiple of the width of face of this truck. 

[0019] Two or more two or more discoloration patterns 10 continue throughout the cross direction of a magnetic 
tape 1, as shown in drawing 3 , may set predetermined spacing, may exist, or they may set predetermined 
spacing for example, in the crosswise center section about the cross direction of a magnetic tape 10 only at a 
part, may exist, and may set predetermined spacing only in the side section of one of right and left, and may 
exist in it. Furthermore, about the cross direction of a magnetic tape 10, predetermined spacing may be set in 
two places or the part beyond it, and you may exist in it. For example, one or more may exist in the method 
section of right-and-left both sides by the same or different number by the same or different number at the 
same or a different number at 1 or more, a center section, and the side section of one of right and left in 1 or 
more or a center section, and the method section of right-and-left both sides, respectively. And as for the 
number of the discoloration pattern 10, also in which [ these ] case, it is desirable that it is 1 for an integer of 
the number of the data tracks in a magnetic layer 4. 

[0020] The back coat layer 5 has the minute hole of the number which is sufficient for the oxygen of sufficient 
amount to perform oxidation reaction of the above-mentioned particle being supplied, and magnitude. It 
continues throughout the thickness direction of the back coat layer 5 through this minute hole, oxygen is 
supplied by this, and the above-mentioned particle can be made to fully oxidize by it. Consequently, the 
discoloration pattern 10 may produce sufficient contrast optically Any of the condition of hole closing which 
exists in the condition of puncturing exposed to the front face of the back coat layer 5 and the interior of the 
back coat layer 5, and has not been exposed to a front face are sufficient as the condition of the above-mentioned 
detailed hole. However, if many detailed holes of the condition of hole closing exist also in remainder, since the 
amount per unit volume of various powder, such as the above-mentioned particle contained in the back coat 
layer 5, or a binder decreases relatively, it may become what has the inadequate contrast of the 
above-mentioned discoloration pattern, or the film reinforcement of the back coat layer 5 may become 
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imperfection. Therefore, as for the above-mentioned minute hole, it is desirable that it is in the condition of 
puncturing or a generality is in the condition of puncturing. But if the contrast of the above-mentioned 
discoloration pattern and the film reinforcement of the back coat layer 5 are the range which can maintain 
sufficient level, even if the above-mentioned minute hole exists in the state of hole closing, it will not interfere 
at all. 

[0021] the total quantity (namely, total quantity of all the inorganic powder contained in the back coat layer 5) 
of the various powder later mentioned among each component which constitutes the back coat layer 5 in order 
to form a minute hole in the back coat layer 5, and a binder - and ** - what is necessary is just to control a 
weight ratio (henceforth a "P/B ratio") with the total quantity of the resinous principle containing a curing 
agent etc. a desirable P/B ratio - 100 / 10 (= 10) - 100/30 (= 3.33) - it is especially 100 / 14 (= 7. 14) - 100/25 (= 4). 
By making the P/B ratio in the back coat layer 5 into this within the limits, it enables a void content (volume of 
the minute hole occupied for the volume of the back coat layer 5 comparatively) for the diameter of a hole to be 
215nm especially preferably, and to form l-20nm of minute holes which are 10 - 35% especially preferably 5 to 
40%. 

[0022] The diameter of a hole of the above-mentioned minute hole and measurement of a void content are 
performed according to the following approach with a nitrogen gas absorption method. A measuring device uses 
the product made from Japanese Bell, and high degree of accuracy full automatic gas adsorption equipment 
"BELSORP36." It is the magnetic tape (namely, magnetic tape from which the magnetic layer 4 and the 
interlayer 3 were removed) which left only the back coat layer side to the base material about 100cm 2 It 
extracts and let this be a test portion. This sample is enclosed with sample tubing, and while using nitrogen of 
99.9999% of purity as adsorption gas, helium of 99.99999% of purity is used as carrier gas. As measurement 
pretreatment, after carrying out neglect at a room temperature for 1 hour (ultimate vacuum: 0.2-0. 4Pa), it 
measures by adsorption temperature 77K. Measurement mode is made into the adsorption and desorption 
mode in isothermal, measuring range is made into phase counter pressure (P/P0) 0.00 0.99, and a balancing 
time is set to 300sec(s) per each phase counter pressure. With the application of a DH process (Dollimore & 
Heal Method), smoothing processing of the distribution of the measured diameter of a hole is calculated and 
carried out. In addition, the graphite carbon (certified value of 11.1m 2 / g, sigma=0.8m2 / g) of 
international-standards sample^NPL (National Physical Laboratory) was measured in advance of measurement 
of the above-mentioned sample, and it checked that they were less than 2% of accuracy of measurement, and 
less than 5% of accuracy. In addition, pore does not exist in the above-mentioned base material. In this 
description, "the diameter of a hole" shall mean the diameter of a hole which gives a peak in the distribution 
curve acquired by measurement of the above-mentioned diameter of a hole (there is most frequency in a 
distribution curve). 

[0023] Moreover, the above-mentioned void content (%) shall multiply the value which **(ed) the complete 
product of the minute hole computed by the above-mentioned DH process by the volume (product of thickness 
and area) of the measured back coat layer by 100, and shall be given to it. 

[0024] Next, the detail of the above-mentioned particle is explained. If it discolors irreversibly by oxidation 
reaction as the above-mentioned particle, it is desirable to be able to use without a limit and to use a metallic 
oxide from the height of the ease of discoloration or the contrast of the color before and behind discoloration 
especially, as this metallic oxide - FeOx (l.34< x<1.5), and TiO, SnO, MnO and Cr 203 etc. - it is mentioned. It 
is desirable to use FeOx from a good allochroic point especially. 

[0025] FeOx is the iron oxide of the magnetite mold containing Fe and trivalent Fe of bivalence, and it is 
desirable that Fe of bivalence is especially contained ten to 20% of the weight five to 24% of the weight to the 
FeOx whole quantity in it. 

[0026] As for especially the above-mentioned particle, it is desirable from the point of the surface smooth nature 
of a back coat layer that l*200nm of the primary particle size is 5*80nm. Moreover, in consideration of an 
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above-mentioned P/B ratio, it is desirable to the above-mentioned binder 100 weight section the 300 - 1200 
weight section and that 350- 1000 weight section combination especially of the above-mentioned particle is 
carried out. Furthermore, since sufficient contrast may be unable to be acquired fully [ the sensibility of 
discoloration ] 3 and optically unless the loadings of the above-mentioned particle fulfill the 300 weight sections, 
and the reinforcement of the paint film of a back coat layer may fall in detail when the 1200 weight sections are 
exceeded, it is desirable to consider as above-mentioned within the limits. 

[0027] As a binder, if used for a magnetic tape, it can be used without a limit. For example, such mixture etc. is 
mentioned to thermoplastics, thermosetting resin, and a reaction type resin list. Specifically, the copolymer of a 
vinyl chloride and its conversion object, an acrylic acid, a methacrylic acid and the copolymer of the ester, the 
copolymer (resin of a rubber system) of acrylonitrile, polyester resin, polyurethane resin, an epoxy resin, fibrin 
system resin, polyamide resin, etc. can be used. As for the number average molecular weight of the 
above-mentioned binder, it is desirable that it is 2,000 200, 000. Moreover, in order to raise the dispersibility of 
the various powder contained in the back coat layer 5, the above-mentioned binder may be made to contain the 
functional group (the so-called polar group) of polarizability, such as betaine structures, such as a hydroxyl 
group, a carboxyl group or its salt, a sulfonic group or its salt, a phosphoric-acid radical or its salt, a nitro group 
or a nitrate radical, an acetyl group, a sulfate radical or its salt, an epoxy group, a nitrile group, a carbonyl 
group, an amino group, an alkylamino radical, an alkyl ammonium salt radical, sulfobetaine, and carbobetaine. 
[0028] Although it is used also in order for the back coat layer 5 in a magnetic tape 1 to form the discoloration 
pattern used for servo tracking as above-mentioned, it is necessary to have the natural back coat layer original 
function. In such a function, it is (l). (2) which gives good performance traverse to a magnetic tape (3) which 
gives the antistatic engine performance to a magnetic tape There are a beginning of tape (BOT), detection of an 
end (EOT), etc. 

[0029] Above (l) In order to discover a function, it is desirable to have surface roughness with a suitable back 
coat layer. On the other hand, in order to make it the shape of surface type of a back coat layer not imprint to a 
magnetic layer at the time of tape winding, the thing smooth as much as possible of a back coat layer is 
desirable. It is desirable that 7 50nm especially of arithmetic mean granularity Ra of the back coat layer 5 is 
8 30nm in consideration of these balance, and, as for especially the ten-point average of roughness height Rz, it 
is desirable that it is 50-200nm 40 250nm. 

[0030] Arithmetic mean granularity Ra was measured the following condition according to JIS B 0601 1994 

using the sensing-pin type surface roughness meter. In addition, Ra is defined by the following type (i). 

- needle: ■■ needle diameter 1.5 2.5 micrometers and curvature 60 degree and stylus-contact-pressure : - 

50-300microN and cut off - 80 micrometer and criteria length: ■■ 80 micrometer and measurement length: - 

400 micrometers [003 1] 

[Equation l] 

Ra= -j- J* I Y (x) I dx (i) 

[0032] A measurement piece is stuck and measured by water or ethanol on] which is not limited to this although 
the slide glass made from Matsunami Glass was used on the slide glass [book descriptions of the physical 
properties with which are satisfied of J1S R -3502 for microscopes. Under the present circumstances, since a 
result with sufficient repeatability will not be obtained if there is superfluous water or ethanol, a certain 
amount of water or ethanol evaporates, and what was measured between the conditions that it sees from the 
background of a slide glass and an interference fringe can be seen is set to Ra. 
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[0033] According to J1S B 0601 1994, it asked for the ten point average of roughness height Rz by the following 
formula (ii) under the same conditions as Ra. In addition, the measurement piece is the same as Above Ra, and 
could be criteria die length of 1= 80 micrometers, and assessment die -length 10 =400micrometer. 
[0034] 

[Equation 2] 

|Ypl+Yp2+Yp3+Yp4+Yp5|+|Yvl+Yv2+Yv3+Yv4+Yv5| 

Rz- (ii) 

5 

5*;*, Ypi,Yp2,Yp3,Yp4/Vp5«c % mm&£ & ^ttfc~fZ&%L 
Yvi,Yv2,Yv3 s Yv4,Yv5«\ mm&£ & WA<n^ 

[0035] In order to consider as the desirable range of above-mentioned [ arithmetic mean granularity Ra and the 
ten point average of roughness height Rz of the back coat layer 5 ], it is desirable that 3 / lOOg carbon black is 
contained in the back coat layer 5 the primary particle size of 15-80nm, BET specific surface areal0-80m2/g, 
and the DBP oil absorption of 100-300cm. A still more desirable primary particle size of this carbon black is 
25-80nm, BET specific surface areas are 15 70, and DBP oil absorption is 3 / lOOg 120 250cm. 
[0036] The above-mentioned carbon black is desirable from the point which can be made into the desirable 
range of above -mentioned [ arithmetic mean granularity Ra and the ten point average of roughness height Rz of 
the point which can be made into the desirable range where 0.1 - 5 weight section and that 0.1-3 weight section 
combination is carried out especially mentioned the above-mentioned P/B ratio above to the above-mentioned 
binder 100 weight section, and the back coat layer 5 ]. 

[0037] It is known that protection from light nature of carbon black is high. Therefore, in using the transmitted 
light for servo tracking, if carbon black is blended with the back coat layer 5 so much, protectionfrom-light 
nature will become high, and there is a case where it becomes impossible for light to fully penetrate. Then, 
replace with carbon black, or this back coat layer 5 is made to contain a silicone resin particle with a primary 
particle size smaller than the thickness of the back coat layer 5 with carbon black, and it is the above (l). 
Making as [ discover / a function ] is also desirable. Especially the range of 10-500nm where the primary 
particle size of this silicone resin particle is desirable is 10"300nm. As this silicone resin particle, alkyl 
conversion silicone resin [the resin particle to which the network structure to which siloxane association was 
extended in three dimensions was formed in in the interior of resin, and alkyl conversion of the end (particle 
front face) was carried out] etc. can be used suitably, for example. The above-mentioned silicone resin particle is 
desirable from the point which can be made into the desirable range of above-mentioned [ arithmetic mean 
granularity Ra and the ten point average of roughness height Rz of the point which can be made into the 
desirable range where ** which is not used together with the above-mentioned carbon black was not asked, but 
0.05 - 10 weight section and that 0.1-5 weight section combination is carried out especially mentioned the 
above-mentioned P/B ratio above to the above-mentioned binder 100 weight section, and the back coat layer 5 ]. 
[0038] Above (2) In order to discover a function, it is desirable to add the matter which has conductivity in a 
back coat layer. There is carbon black mentioned above as a typical thing of such matter. However, since 
protection-from -light nature is high, if carbon black is blended with the back coat layer 5 so much, 
protection-from light nature will become high, and carbon black has the case where it becomes impossible for 
light to fully penetrate, when using the transmitted light for servo tracking, as mentioned above. Then, replace 
with carbon black, or the back coat layer 5 is made to contain a conductive minerals particle with carbon black, 
and it is the above (2). Making as [ discover / a function ] is also desirable. The tin oxide indicated as this 
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conductive minerals particle by the 3rd column of 42-45 lines of JP,6-236541,A, a titanium dioxide, a zinc oxide, 
indium oxide, zinc sulfide, a barium sulfate, oxidation silicon, a magnesium carbonate, etc. are mentioned. 
Generally these conductive minerals particles are white, and since light transmission nature is high, it is 
advantageous when the activity of this conductive minerals particle uses the transmitted light for servo 
tracking also from this point. Especially the conductive minerals particle used preferably is tin oxide, antimony 
dope tin oxide (ATO), indium dope tin oxide (ITO), or indium oxide. As for especially the primary particle size of 
these conductive minerals particles, it is desirable that it is especially 5-50nm 2-100nm l-100nm. These 
conductive minerals particles are the point and the above (2) which can be make into the desirable range where 
** which is not use together with the above-mentioned carbon black was not asked, but the 5 - 100 weight 
section and that 10 80 weight section combination is carry out especially mentioned the above-mentioned P/B 
ratio above to the above-mentioned particle 100 weight section. It is desirable from the point which a function 
fully discovers. 

[0039] Above (3) About a function, it is substituted for the function with the discoloration pattern 10 in the 
magnetic tape of this invention. Consequently, although it was indispensable to have blended carbon black with 
the back coat layer 5 since the photo extinction method was used by the method of detecting the conventional 
EOT and BOT, in this invention, combination of the carbon black for detection of EOT or BOT becomes 
unnecessary. As above-mentioned, this is very advantageous, when using the transmitted light for servo 
tracking. 

[0040] In addition to the component mentioned above, the back coat layer 5 may contain lubricant, a curing 
agent, etc. 

[0041] Generally as lubricant, a fatty acid and fatty acid ester are used. As the above-mentioned fatty acid, a 
caproic acid, a caprylic acid, a capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, isostearic 
acid, a linolenic acid, oleic acid, an elaidic acid, behenic acid, a malonic acid, a succinic acid, a maleic acid, a 
glutaric acid, an adipic acid, a pimelic acid, an azelaic acid, a sebacic acid, 1, 12-dodecane dicarboxylic acid, 
octane dicarboxylic acid, etc. are mentioned, for example. On the other hand as the above-mentioned fatty acid 
ester, the alkyl ester of the above-mentioned fatty acid etc. is mentioned, for example, and a thing with 16 46 
total carbon is desirable. Moreover, inorganic-acid ester, such as phosphoric ester, can also be used as lubricant, 
these lubricant - the above-mentioned binder 100 weight section - receiving - 0.05 - 15 weight section - 0.210 
weight section combination is carried out preferably. 

[0042] Generally as a curing agent, the isocyanate system curing agent and amine system curing agent which 
are represented by the coronate L made from Japanese Polyurethane Industry (trade name) are used, this 
curing agent - the above-mentioned binder 100 weight section - receiving - 5 - 30 weight section - 5 20 weight 
section combination is carried out preferably. 

[0043] The back coat layer 5 is formed by applying the back coat coating with which a solvent comes to 
distribute each above-mentioned component on a base material 2. As this solvent, the solvent of a ketone 
system, the solvent of an ester system, the solvent of an ether system, the solvent of an aromatic hydrocarbon 
system, the solvent of a chlorinated hydrocarbon system, etc. are mentioned. As for especially the 
above-mentioned solvent, it is desirable that the solid content of the above-mentioned back coat coating is 
blended ten to 50% of the weight so that it may become 20 - 40% of the weight. 

[0044] As for the thickness of the back coat layer 5 which applies the above-mentioned back coat coating and is 
formed, it is desirable to set 0.1- 1.5 micrometers to 0.2 0.8 micrometers especially in consideration of the 
transmittance of the light in the discoloration pattern 10, balance with the thickness of a magnetic layer 4 and 
the middle class 3, etc. 

[0045] In the back coat layer 5 shown in drawing 3 , although two or more discoloration patterns 10 and 10 in 
alignment with the longitudinal direction of a magnetic tape 1 and .. are formed, it may replace with such a 
discoloration pattern and the discoloration pattern [ **** / the shape of one straight line ] in alignment with the 
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longitudinal direction of a magnetic tape 1 may be formed in the back coat layer 5. Moreover, a discoloration 
pattern [ **** / 1 meet the longitudinal direction of a magnetic tape 1, or the shape of two or more sine wave ] 
may be formed in the back coat layer 5. Furthermore, as shown in drawing 5 , the discontinuous discoloration 
pattern 10 in alignment with the longitudinal direction of a magnetic tape 1 may be formed in the back coat 
layer 5. 

[0046] if the discoloration pattern 10 shown in drawing 5 is explained - this discoloration pattern 10 - the 
longitudinal direction of a magnetic tape 1 - being related include angle theta** - inclined discoloration 
pattern 10a and discoloration pattern 10b of which includeangletheta** dip was done - the longitudinal 
direction of a magnetic tape 1 - meeting - alternation - and it consists of what was formed in the symmetry 
about the center line c in alignment with the longitudinal direction of a magnetic tape. Since the precision of 
positioning of servo tracking is affected, in order to secure sufficient precision, as for the value of an include 
angle theta, it is desirable to make especially 5 85 degrees of values of this include angle theta into 10 30 
degrees. Although the die length of discoloration pattern 10a and discoloration pattern 10b may differ, the same 
thing is desirable and it is especially desirable respectively that it is 5 80mm 5- 140mm. The smaller possible 
one of the spacing g of discoloration pattern 10a and discoloration pattern 10b about the longitudinal direction 
of a magnetic tape 1 is desirable. And servo tracking can be performed as well as the case where the 
discoloration pattern 10 shown in drawing 3 is used when the discoloration pattern 10 shown in drawing 5 is 
used. 

[0047] Next, the general matter in the magnetic tape of this invention is explained. 

[0048] In the magnetic tape 1 shown in drawing 1 , the magnetic layer 4 is formed by applying the magnetic 
coating containing ferromagnetic powder and a binder. That is, the above-mentioned magnetic tape 1 is a 
magnetic tape of a spreading mold. 

[0049] As the above-mentioned ferromagnetic powder, the ferromagnetic powder and the tabular ferromagnetic 
powder of needlelike or fusiform can be used, for example, this - as ferromagnetic powder of needlelike or 
fusiform, the ferromagnetic metal powder which makes iron a subject, ferromagnetic iron-oxide system powder, 
etc. are mentioned. On the other hand, ferromagnetic hexagonal ferrite powder etc. is mentioned as this tabular 
ferromagnetic powder. 

[0050] Furthermore, the ferromagnetic metal powder the amount of [ whose ] metal is 50 % of the weight or 
more and whose 50% or more for this metal is iron as the above-mentioned ferromagnetic metal powder is 
mentioned in detail. As an example of this ferromagnetic metal powder, example Fe Co, Fenickel, 
Fe aluminum, Fenickelaluminum, Fe-Co-nickel, FenickelaluminumZn, FealuminumSi, etc. are mentioned. 
Moreover, as the above-mentioned ferromagnetic iron-oxide system powder, gamma-Fe 203, Co covering 
gamma-Fe 203, the Co covering FeOx, etc. are mentioned (4 / 3<=x<1.5). As for especially these ferromagnetic 
powder of needle like or fusiform, it is desirable that 0.030. 2 micrometers of the major-axis length are 0.05 0. 16 
micrometers, and 3- 15, and that it is especially 3- 10 have a desirable needlelike ratio (namely, major-axis 
length / minor-axis length). Moreover, as for especially the coercive force (He), it is desirable that it is 135 - 190 
kA/m 125 to 200 kA/m, and it is [ the saturation magnetization (sigmas) ] especially desirable 119 - 167Am2 / kg, 
and that they are 127 • 152Am2 / kg. Moreover, as for the BET specific surface area of these needlelike 
ferromagnetic powder, it is especially desirable 30 70m2 / g, and that they are 4070m2 / g. 

[0051] The magnetic powder with which some of those Fe atoms were permuted by a plate-like minute barium 
ferrite and a minute plate-like strontium ferrite list by atoms, such as Ti, Co, nickel, Zn, and V, as the 
above-mentioned ferromagnetic hexagonal ferrite powder is mentioned. As for this especially ferromagnetic 
hexagonal ferrite powder, it is desirable that 0.1 micrometers or less of 10 90nm of the plate diameter are 
especially 10-40nm, and 2 7, and that it is especially 2-5 have a desirable tabular ratio (a plate diameter/board 
thickness). As for the coercive force (He), it is desirable that it is 135 - 260 kA/m, and it is [ the saturation 
magnetization (sigmas) ] especially desirable 27 - 72Am2 / kg, and that they are 43 - 72Am2 / kg. Moreover, as 
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for the BET specific surface area of the above-mentioned ferromagnetic hexagonal ferrite powder, it is desirable 
that they are 3O70m2 / g. 

[0052] The above-mentioned ferromagnetic powder can be made to contain rare earth elements and a 
transition-metals element if needed. Furthermore, in order to raise the dispersibility etc., surface treatment 
may be performed to the above-mentioned ferromagnetic powder. As the approach of this surface treatment, the 
approach of covering the front face of the above-mentioned ferromagnetic powder with a minerals oxide and the 
same approach are usually mentioned. Under the present circumstances, as a minerals oxide which can be used, 
aluminum 203, Si02, Ti02 } Zr02 and Sn02, Sb 203, ZnO, etc. are mentioned, on the occasion of an activity, 
these may be used independently, or two or more sorts may be mixed and used. In addition, organic processing 
of silane coupling processing, titanium coupling processing, aluminum coupling processing, etc. can also 
perform the above-mentioned surface preparation in addition to the above-mentioned approach. 
[0053] What was illustrated as a binder used for formation of the back coat layer 5 as the above-mentioned 
binder, and the same thing can be used. Therefore, although especially the detail of this binder is not explained, 
the explanation explained in full detail about the back coat layer 5 is applied suitably. It is desirable to the 
above-mentioned ferromagnetic powder 100 weight section 10 - 40 weight section and that 15 25 weight section 
combination especially of this binder is carried out. 

[0054] In addition to the above-mentioned component, the magnetic layer 4 may contain an abrasives particle, 
carbon black, lubricant, a curing agent, etc. 

[0055] as the above-mentioned abrasives particle - an alumina, a silica, Zr02, and Cr 203 etc. - the powder of 
seven or more matter is preferably used for Mohs hardness. As for the primary particle size of this abrasives 
particle, it is desirable that it is 0.03 0.6 micrometers from lowering of coefficient of friction at the time of 
transit and the point of improvement in transit endurance, and it is still more desirable that it is 0.05 0. 3 
micrometers. It is desirable to the above-mentioned ferromagnetic powder 100 weight section 2 - 20 weight 
section and that 3-15 weight section combination especially of the above-mentioned abrasives particle is carried 
out. 

[0056] As the above-mentioned carbon black, lubricant, and a curing agent, what is used for formation of the 
back coat layer 5, and the same thing can be used. Therefore, although especially the detail of these components 
is not explained, the explanation explained in full detail about the back coat layer 5 is applied suitably. It is 
desirable to the above-mentioned ferromagnetic powder 100 weight section 0.1 - 10 weight section and that 
0.1-5 weight section combination especially of the above-mentioned carbon black is carried out. It is desirable to 
the above-mentioned ferromagnetic powder 100 weight section 0.5 - 10 weight section and that 0.5 5 weight 
section combination especially of the above-mentioned lubricant is carried out. It is desirable to the 
above-mentioned binder 100 weight section 2 - 30 weight section and that 5 20 weight section combination 
especially of the above-mentioned curing agent is carried out. 

[0057] In a magnetic layer 4, various additives, such as a dispersant usually used for the magnetic tape other 
than an above-mentioned component, a rusr proofer, and an antifungal agent, can also be added if needed. 
[0058] The magnetic layer 4 is formed by applying the magnetic coating which made the solvent distribute each 
above-mentioned component on an interlayer 3. What was illustrated as a solvent used for a back coat coating 
as this solvent, and the same thing can be used. As for the loadings of this solvent in the above-mentioned 
magnetic coating, it is especially desirable the 80 - 500 weight section and that it is the 100 - 350 weight section 
to the above-mentioned ferromagnetic powder 100 weight section contained in this magnetic coating. 
[0059] In order to prepare the above-mentioned magnetic coating, feed ferromagnetic powder and a binder into 
a NAUTA mixer etc. with some solvents, carry out preliminary mixing, and mixture is obtained. After kneading 
this mixture with a continuous system pressurized kneader etc. and a 2 shaft screw kneading machine, diluting 
with some above-mentioned solvents subsequently and carrying out distributed processing using a sand mill 
etc., additives, such as lubricant, can be mixed and filtered and the approach of mixing the remainder of a 
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curing agent or the above-mentioned solvent further etc. can be mentioned. 

[0060] It is desirable still more desirable that it is 119 • 280 kA/m from the point which can give sufficient 
record reproducing characteristics, and the coercive force of the magnetic layer 4 formed from the 
above-mentioned magnetic coating is 125 - 222 kA/m much more preferably 120 to 250 kA/m. Moreover, as for 
the saturation magnetic flux density of a magnetic layer 4, it is desirable 0.10.5T, and that it is especially 
0.15-0.45T. 

[0061] It is desirable still more desirable that it is 0.05-3 micrometers from improvement in S/N or the point of 
prevention of a self-demagnetization, and the thickness of a magnetic layer 3 is 0.10.8m. 

[0062] Next, an interlayer 3 is explained. An interlayer 3 may be a layer which has magnetism and may be a 
nonmagnetic layer. When it is the layer in which an interlayer 3 has magnetism, this interlayer 3 is a magnetic 
layer containing magnetic powder, and is formed using the magnetic coating which uses magnetic powder, 
nonmagnetic powder, a binder, and a solvent as a principal component. On the other hand, when an interlayer 3 
is a nonmagnetic layer, this interlayer 5 is formed using the nonmagnetic coating which uses nonmagnetic 
powder, a binder, and a solvent as a principal component (henceforth [ these coatings are named generically 
and ] an "interlayer coating"). 

[0063] as the above-mentioned magnetic powder, ferromagnetic powder uses preferably - having - as this 
ferromagnetic powder - both hard magnetism powder and soft magnetism powder - although - it is used 
preferably. 

[0064] As the above-mentioned hard magnetism powder, ferromagnetic hexagonal ferrite powder, ferromagnetic 
metal powder, ferromagnetic iron-oxide system powder, etc. which are used for a magnetic layer 4 are 
mentioned, for example. Although it is especially the same as that of the ferromagnetic powder used for a 
magnetic layer 4 about the detail of these magnetic powder and not being explained, the explanation about this 
ferromagnetic powder is applied suitably. 

[0065] On the other hand, especially as the above-mentioned soft magnetism powder, although not restricted, it 
is desirable, for example, what is usually used for the so-called light electric appliance machines, such as the 
magnetic head and an electronic circuitry, can use the software magnetic material (soft magnetic materials) 
indicated by ********** "physical (below) magnetic-properties [ of a ferromagnetic ] and application" (Shokabo 
Publishing, 1984) 368 376 page, and can specifically use oxide soft magnetism powder metallurgy group soft 
magnetism powder. 

[0066] As the above-mentioned oxide soft magnetism powder, spinel ferrite powder is used preferably. As this 
spinel ferrite powder MnFe 204, Fe 304, CoFe 204, and NiFe 204, MgFe 204 and Li0.5 Fe 2.504 Mn-Zn 
system ferrite, A nickel Zn system ferrite, a nickel Cu system ferrite, a Cu Zn system ferrite, a Mg Zn system 
ferrite, a Li Zn system ferrite, Zn system ferrite, Mn system ferrite, etc. can be mentioned. These oxides soft 
magnetism powder may be used independently, or may be used together two or more sorts. Moreover, as the 
above-mentioned metal soft magnetism powder, a Fe Si system alloy, a Fe aluminum system alloy (Alperm, 
Alfenol, Alfer), a permalloy (plural system alloy which added Mo, Cu, Cr, etc. to a nickel-Fe system binary alloy 
and this), Sendust (Fe-9.6wt%Si-5.4wt%aluminum), a Fe Co alloy, etc. can be mentioned. These metal soft 
magnetism powder may be used independently, or may use two or more sorts together. 

[0067] The coercive force of the above-mentioned oxide soft magnetism powder is usually 8 - 12000 A/m, and 
saturation magnetization is usually 30 - 90Am2 / kg. Moreover, the holding power of metal soft magnetism 
powder is usually 1.6 - 8000 A/m, and saturation magnetization is usually 5 * 500Am2 / kg. 

[0068] Although especially the configuration of the above-mentioned soft magnetism powder is not restricted, 
the shape of a globular shape, tabular, and a needle etc. is mentioned, and, as for the magnitude, it is desirable 
that it is 5-800nm. 

[0069] Surface treatment which can be made to contain rare earth elements and a transition-metals element if 
needed, and is performed to this ferromagnetic metal powder, and same surface treatment may be performed to 
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the above-mentioned magnetic powder like the ferromagnetic powder contained in a magnetic layer 4. 
[0070] Next, explanation of the above-mentioned nonmagnetic powder mentions nonmagnetic ferrous oxide (red 
ocher), a barium sulfate, zinc sulfide, a magnesium carbonate, a calcium carbonate, a calcium oxide, a zinc 
oxide, magnesium oxide, diacidized magnesium, a tungsten disulfide, molybdenum disulfide, boron nitride, a 
tin dioxide, silicon carbide, cerium oxide, corundum, a man made diamond, a garnet, a quartzite, silicon nitride, 
carbonization molybdenum, boron carbide, tungsten carbide, titanium carbide, the diatom earth, a dolomite, 
resin powder, etc. as this nonmagnetic powder, for example. Nonmagnetic ferrous oxide (red ocher), titanium 
oxide, boron nitride, etc. are preferably used also in these. These nonmagnetic powder is independent, or may 
mix and use two or more sorts. Any of a globular shape, tabular, a needle, and amorphism are sufficient as the 
configuration of the above-mentioned nonmagnetic powder. As for the magnitude, in the thing of a globular 
shape, tabular, and amorphism, it is desirable that it is 5-200nm, and it is desirable in a needlelike thing that 
major-axis length is [ needlelike ratios ] 3-20 in 20'300nm. the case (namely, field ** of the layer of magnetism 
[ interlayer / 3 ]) where the above-mentioned nonmagnetic powder is used together with the above-mentioned 
magnetic powder - this magnetic powder 100 weight section - receiving desirable - 30 - 70 weight section - 
further - desirable - 40-60 weight ************. On the other hand, when the above-mentioned magnetic 
powder is not used, the loadings of other components are determined based on this nonmagnetic powder 100 
weight section (namely, when an interlayer 3 is a nonmagnetic layer). Surface treatment performed to the 
above-mentioned magnetic powder and same processing may be performed to the various nonmagnetic powder 
mentioned above if needed. 

[0071] An interlayer 3 may not ask ** which is nonmagnetic as it is magnetism, but, in addition to the 
component mentioned above, may contain an abrasives particle, lubricant, carbon black, a curing agent, etc. 
further including the binder. Especially as these components, although not explained, the same thing as the 
component used for the back coat layer 5 and a magnetic layer 4 is used. The loadings with these desirable 
components are as follows to the total quantity 100 weight section (when an interlayer 3 is a magnetic layer) of 
the above-mentioned magnetic powder and nonmagnetic powder, or this nonmagnetic powder 100 weight 
section, respectively (when an interlayer 3 is a nonmagnetic layer). 

Binder : - 8 - 40 weight section, especially 10 25 weight section and abrasives particle* 1 - 30 weight section, 
Especially, 1 - 12 weight section and lubricant : 0.5 - 20 weight section, especially 17 weight section and carbon 
black'0.5 - 30 weight section, Especially, 10 [ 2 - ] weight section and a curing agent: 0.5 - 12 weight section and 
the thing especially same to 2 - 8 weight section and an interlayer 3 as the additive blended with a magnetic 
layer 4 if needed can also be blended. 

[0072] An interlayer 3 applies the interlayer coating containing an above-mentioned component and an 
above-mentioned solvent on a base material 2, and is formed. The same thing as the solvent contained in the 
back coat coating mentioned above or magnetic coatings as this solvent is used, it being desirable to consider as 
the 100 - 700 weight section to the total quantity 100 weight section (when for an interlayer 3 to be a magnetic 
layer) of the above-mentioned magnetic powder and nonmagnetic powder or this nonmagnetic powder 100 
weight section as for the amount of this solvent used (when an interlayer 3 being a nonmagnetic layer), and 
considering as the 300 - 500 weight section especially ■■ good - better. 

[0073] As for an interlayer's 3 thickness, it is especially desirable that it is 0.13 micrometers 0.510 
micrometers in a certain amount of thickness being required, and on the other hand, becoming easy to generate 
a crack at the time of deformation from the point which controls the maintenance capacity of the lubricant 
which influences the endurance of a magnetic tape 1, if too thick. 

[0074] When it is the layer in which the middle class 3 has magnetism, as for especially the coercive force, it is 
desirable from the point of output balance [ in an exaggerated light property and low-pass - quantity region ] 
that it is 150 - 300 kA/m 80 to 350 kA/m. Moreover, as for the saturation magnetic flux density, it is desirable 
0.02 0. IT from the point for which an exaggerated light property will get worse, the amount of noises will 
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increase if too high, and an output is insufficient on the other hand if too low, and that it is especially 0.03-0.09T. 
[0075] As an ingredient which constitutes a base material 2, polyethylene terephthalate, polybutylene 
terephthalate, Polyethylenenaphthalate, Polycyclohexylene dimethylene terephthalate and polyester [, such as 
polyethylene bisphenoxy carboxylate, ]; - polyolefine [, such as polyethylene and polypropylene, ]; cellulosic [, 
such as cellulose acetate butylate and cellulose acetate propionate, ]; a polyvinyl chloride and vinyl system 
resin [, such as a polyvinylidene chloride, ]; - polyamide; - polyimide; - polycarbonate; - polysulfone; ■ 
non magnetic materials, such as macromolecule resin, such as polyurethane, are mentioned to a polyether 
ether ketone list. These are independent or can be used combining two or more sorts. Drawing processing of one 
shaft or two shafts, corona discharge treatment, easily-adhesive processing, etc. may be performed to the 
above-mentioned base material which consists of these ingredients if needed. 

[0076] There is especially especially no limit in the thickness of the nonmagnetic base material 2, and 2 76 
micrometers is desirable 2- 100 micrometers. 

[0077] Next, the outline of the desirable method of manufacturing the magnetic tape 1 shown in drawing 1 is 
described. First, a sentimenton wet method performs simultaneous multistory spreading so that each class 
may serve as predetermined thickness in the magnetic coating which forms a magnetic layer 4 on a base 
material 2, and the interlayer coating which forms an interlayer 3, and the paint film of a magnetic layer 4 and 
an interlayer 3 is formed. That is, as for a magnetic layer 4, it is desirable to be painted and formed at the time 
of an interlayer's 3 humidity. Subsequently, to these paint films, after performing magnetic field orientation 
processing, it rolls round by performing desiccation processing. Then, calender processing is performed and the 
back coat layer 5 is formed further. Or after forming the back coat layer 5, a magnetic layer 4 and an interlayer 
3 may be formed. Subsequently, aging processing is carried out under 40 80 degrees C for 6 to 100 hours, a slit 
is carried out to desired width of face, and a magnetic tape is obtained. And the discoloration pattern 10 is 
formed in the back coat layer 5 by the approach mentioned above after a slit. 

[0078] Before multistory spreading by the above-mentioned sentiment on wet method is indicated by the 42nd 
column of 31 lines of JP, 5-73883, A - the 43rd column of 13 lines and an interlayer coating dries, it is the 
approach of applying a magnetic coating, and the magnetic tape which there were few drop outs, and could 
respond to high density record by this approach, and was excellent also in the endurance of a paint film is 
obtained. 

[0079] The above-mentioned magnetic field orientation processing is performed before each coating dries, and it 
can be performed about 40 or more kA/m in parallel to the spreading side of the above-mentioned magnetic 
coating by the approach of impressing the field of about 80 to 800 kA/m preferably, and the approach the 
above-mentioned magnetic coating passes the inside of the solenoid of about 80 to 800 kA/m etc. to the inside of 
a damp or wet condition. By performing magnetic field orientation processing under such conditions, 
orientation of the above-mentioned ferromagnetic powder contained in the magnetic layer 4 can be carried out 
to the longitudinal direction of a magnetic tape 1. In addition, it is also desirable to spray the warm air of 30 - 
50 degrees from the upper part of a magnetic layer 4, to perform the predrying, and to control the amount of 
residual solvents in each class during the desiccation processing after magnetic field orientation processing, 
just before magnetic field orientation processing, in order to make it the magnetic field orientation condition of 
this ferromagnetic powder not change. 

[0080] Supply of the gas heated by 30- 120 degrees C can perform the above-mentioned desiccation processing, 
and extent of desiccation of a paint film can be controlled by controlling gaseous temperature and the gaseous 
amount of supply in this case. 

[0081] The above-mentioned calender processing can be performed by the supercalender method which lets 
between a metal roll, a cotton roll, or synthetic-resin rolls or between the metal rolls of two pass. As for the 
conditions of calender processing, it is desirable to consider as the temperature of 60- 140 degrees C, a linear 
pressure 100 - 500 kg/cm. 
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[0082] In addition, on the occasion of manufacture of the above-mentioned magnetic tape 1, finishing processes, 
such as polish of the front face of a magnetic layer 4 and a cleaning process, can also be given if needed. 
Moreover, spreading of a magnetic coating and an interlayer coating can also usually be performed by the 
well-known serial multistory method of application. 

[0083] As mentioned above, although the magnetic tape of this invention was explained based on the desirable 
operation gestalt, in the range which is not restricted to the above-mentioned operation gestalt and does not 
deviate from the meaning of this invention, various modification is possible for this invention. For example, in 
the above-mentioned operation gestalt, you may use combining the discoloration pattern 10 which consists of a 
line [ **** ] which has 1 meet the longitudinal direction of a magnetic tape 1, or two or more predetermined 
width of face, and the discoloration pattern 10 in alignment with the longitudinal direction of a magnetic tape 1 
which consists of a discontinuous line which has predetermined width of face. Moreover, the dotted lines or such 
combination of the shape of the shape of a straight line and a curve may be used as a discoloration pattern 10. 
Moreover, the combination of the arbitration of a circle, an ellipse, other configurations, or these configurations 
may be used as a discoloration pattern 10. Moreover, in the magnetic tape 1 shown in drawing 1 , a primer layer 
may be prepared between a base material 2, the middle class 3, or the back coat layer 5. Moreover, although the 
operation gestalt mentioned above is the magnetic tape of a spreading mold, equivalent effectiveness is done so, 
even if it replaces with this and uses the magnetic tape of a metal vacuum evaporationo mold. 
[0084] 

[Example] Hereafter, the effectiveness is illustrated while an example explains the magnetic tape of this 
invention to a detail further. However, this invention is not limited to this example. Among the following 
examples, the viscosity (viscosity in lOOrpm when using E mold viscometer) of a back coat coating made the 
example 1 the criterion, it was made to fluctuate suitably and the viscosity of the back coat coating in other 
examples and examples of a comparison adjusted the loadings of a solvent (the weight ratio of a methyl ethyl 
ketone, toluene, and a cyclohexanone is 3:2:1) so that it might become less than **30% of the viscosity of the 
back coat coating of an example 1. In addition, unless it refuses especially, weight section and weight % is 
meant the "section" and"%", respectively. 

[0085] [Example l] (Except for the curing agent), the following combination component was kneaded by the 
kneader, respectively, subsequently the stirrer distributed it, further, by the sand mill, micro-disperse was 
carried out, after filtration and a curing agent were added at the end with the I micrometer filter, and the back 
coat coating, the magnetic coating, and interlayer coating of the following presentation were prepared, 
respectively. 
[0086] 

<Combination of a back coat coating>, and FeOx 70 section [primary particle size: 32nm, BET specific surface 
area:52m2 / g, coercive force:i0.3 kA7m (I290e), saturation magnetization:85Am2 / kg, Fe:l9.7% of bivalence, 
and x=1.363] 

- Phosphoric ester (lubricant) The two sections [the Toho Chemical Co., Ltd. make and phosphaNorian RE610 
(trade name)] 

- Carbon black The one section (primary particle size: 54nm, BET specific surface area:32m2 / g, DBP oil 
absorption: 180cm3 / lOOg) 

- Indium dope tin oxide QTO) The 30 sections (primary particle size: 35nm) 

- Polyurethane resin (binder) The 17 sections [number average molecular weight 25000, sulfonic group 
content: 1.2x10-4 mol/g, 45 degrees C of glass transition points] 

- Stearin acid (lubricant) 1 section and poly isocyanate (curing agent) The four sections [the "coronate L" (trade 
name) made from Japanese Polyurethane Industry, and 75% of solid content] 

- Methyl ethyl ketone (solvent) 90 sections and toluene (solvent) 60 sections and cyclohexanone (solvent) The 30 
sections [0087] 
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Needlelike ferromagnetism metal powder which makes a subject Combination of a magnetic coating>, and iron 
The 100 sections [Fe:Co:aluminum:Y:Ba=70:25:2:2:i (weight ratio)] 

[major-axis length: 0.07 micrometers, axial ration, coercive force: 160 kA/m (2010O e)> saturation 
magnetization: 142Am2 / kg, specific-surface*area:56m2 / g, X-ray particle size : 0.014micrometer] 

- Alumina (an abrasive material, primary particle size: 0.15 micrometers) 8 sections and carbon black The 0.5 
sections (an antistatic agent, primary particle size: 0.018 micrometers) 

- Vinyl chloride copolymer (binder) The ten sections (1.2 % of the weight, the amount of sulfonicgroup content s: 
average degree of polymerization: 280, epoxy group content : 8x10 5Eq/(g)) 

- Polyurethane resin (binder) The seven sections (25000, a sulfonic group content: number average molecular 
weight : 1.2x10 -4Eq [ g ] /, a glass transition point : 45 degrees C) 

■ Stearin acid (lubricant) The 1.5 sections and 2-ethylhexyl olate (lubricant) 2 sections and poly isocyanate 
(curing agent) The five sections [the coronate L made from Japanese Polyurethane Industry (trade name)] 

- Methyl ethyl ketone The 120 sections and toluene 80 sections and cyclohexanone The 40 sections [0088] 
<Combination of an interlayer coating>, and alpha Fe 203 100 section [mean particle diameter (major-axis 
length): 0.12 micrometers, axial ratio: 10, specificsurfacearea:48m2 / g] 

* Alumina (an abrasive material, primary particle size: 0.15 micrometers) 3 sections and vinyl chloride 
copolymer (binder) The 12 sections (1.2 % of the weight, the amount of sulfonic group content s: average degree 
of polymerization: 280, epoxy group content : 8x10 -5Eq/(g)) 

- Polyurethane resin (binder) The eight sections (25000, a sulfonic group content: number average molecular 
weight : 1.2x10 -4Eq [ g ] /, a glass transition point : 45 degrees C) 

- Stearin acid (lubricant) 1 section and 2-ethylhexyl olate (lubricant) 4 sections and poly isocyanate (curing 
agent) The four sections [the coronate L made from Japanese Polyurethane Industry (trade name)] 

- Methyl ethyl ketone 90 sections and toluene 60 sections and cyclohexanone The 30 sections [0089] On the base 
material which consists of a polyethylene terephthalate film with a thickness of 6 micrometers, simultaneous 
multistory spreading was performed in the die coating machine, and each paint film was formed so that the 
desiccation thickness of an interlayer and a magnetic layer might be set to 1.5 micrometers and 0.2 
micrometers in an interlayer coating and a magnetic coating, respectively. Subsequently, while these paint 
films were in the damp or wet condition, the solenoid of 400 kA/m performed magnetic field orientation 
processing. Furthermore, with the drying furnace, 80 degree C warm air was sprayed on the paint film the rate 
for 10m/, and it dried. Calender processing of the paint film was carried out after desiccation, and the interlayer 
and the magnetic layer were formed. Then, the above-mentioned back coat coating was applied on the field of 
objection of the above-mentioned base material, it dried at 90 more degrees C, and the back coat layer with a 
thickness of 0.5 micrometers was formed. Thus, the slit of the original fabric of the obtained magnetic tape was 
carried out to 12.7mm width of face, and the magnetic tape was obtained. The coercive force of the magnetic 
layer in the obtained magnetic tape was [ 0.37T and the remanence ratio of 165 kA/m and saturation magnetic 
flux density ] 0.86, and arithmetic mean granularity Ra was 4.2nm, and the ten-point average of roughness 
height Rz was 38nm. 

[0090] Next, as shown in drawing 2 , the laser beam was irradiated at the back coat layer in the obtained 
magnetic tape, and two or more discoloration patterns were formed in this back coat layer. The formation 
conditions of a discoloration pattern were 18 micrometers in the wavelength of 1.03 micrometers of a laser 
beam, output 0.3W, and beam diameter. By the shape of a straight line, in parallel with the longitudinal 
direction of a magnetic tape, continuously, the formed discoloration pattern continued crosswise [of a magnetic 
tape ], and was formed at equal intervals. 

[0091] [Example 2] As carbon black in the back coat coating used in the example 1, except using 3 / lOOg carbon 
black the primary particle size of 28nm, 70m 2 of BET specific surface areas / g, and the DBP oil absorption of 
50cm, the magnetic tape was obtained like the example 1 and the discoloration pattern was formed in the back 
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coat layer of this magnetic tape like the example 1. 

[0092] [Example 3] Except having made into the 100 sections the loadings of FeOx in the back coat coating used 
in the example 1, and having not blended ITO, the magnetic tape was obtained like the example 1 and the 
discoloration pattern was formed in the back coat layer of this magnetic tape like the example 1. 
[0093] [Example 4] It replaced with ITO in the back coat coating used in the example 1, and except using a 
MnZn ferrite (primary particle size: 32nm, BET specific surface area:45m2 / g, Fe2 O3:MnO:ZnO=70:2l:l0), 
the magnetic tape was obtained like the example 1 and the discoloration pattern was formed in the back coat 
layer of this magnetic tape like the example 1. 

[0094] [Example 5] It replaced with the carbon black in the back coat coating used in the example 1, and except 
using the silicone resin particle (alkyl conversion siliconeresin particle primary particle size: 300nm) 0.5 
section, the magnetic tape was obtained like the example 1 and the discoloration pattern was formed in the 
back coat layer of this magnetic tape like the example 1. 

[0095] [Example 1 of a comparison] It replaces with FeOx in the back coat coating used in the example 1, and is 
alpha Fe 203. [mean particle diameter (major-axis length): Except using 0.12 micrometers, axial ratio: 10, and 
specificsurfacearea:48m2 / g], the magnetic tape was obtained like the example 1 and the discoloration 
pattern was formed in the back coat layer of this magnetic tape like the example 1. 

[0096] [Example 2 of a comparison] It replaced with the FeOx70 section in the back coat coating used in the 
example 1, and except using 3 / carbon black 10 lOOg section the primary particle size of 28nm, 70m 2 of BET 
specific surface areas / g, and the DBP oil absorption of 50cm, the magnetic tape was obtained like the example 
1 and the discoloration pattern was formed in the back coat layer of this magnetic tape like the example 1. 
[0097] [Example 3 of a comparison] Except making into the 50 sections the loadings of the polyure thane resin in 
the back coat coating used in the example 1, the magnetic tape was obtained like the example 1 and the 
discoloration pattern was formed in the back coat layer of this magnetic tape like the example 1. 
[0098] [Example 4 of a comparison] Except making into the ten sections the loadings of the polyurethane resin 
in the back coat coating used in the example 1, the magnetic tape was obtained like the example 1 and the 
discoloration pattern was formed in the back coat layer of this magnetic tape like the example 1. 
[0099] In order to evaluate the engine performance of the magnetic tape obtained in the example and the 
example of a comparison, the playback output of a magnetic tape, arithmetic mean granularity Ra of a back 
coat layer, ten-point averageofroughnessheight Rz, a dynamic friction coefficient, surface electric resistance, 
the diameter of a hole, a void content, the light transmittance of a back coat layer, and the existence of 
discoloration were measured, and the servo signal write-in test was performed further. The result is shown in a 
table 1. Moreover, the P/B ratio of a back coat layer is also collectively indicated by the table 1. In addition, 
among the above-mentioned measurement, arithmetic mean granularity Ra of a back coat layer, ten-point 
average of roughness height Rz, the diameter of a hole, and the void content were performed by the approach 
mentioned above, and performed other measurement by the following approach. 

[0100] Using the <playback output> head circuit tester method, the signal with a record wavelength of 0.6 
micrometers was recorded, the playback output was measured, and the example 1 of a comparison was 
expressed as criteria (OdB). 

[0101] It was made to run a magnetic tape with the tape speed of 3.36cm/second using <coefficient of friction 
(mu)> Yokohama system lab tape testing-machine TBT 300D in the condition that 180 degrees of the magnetic 
layer side contact the diameter cylinder of 5mm. The tension by the side of **** and winding was measured, 
respectively, and it asked for coefficient of friction (mu) by the degree type Gii). 
[0102] 

[Equation 3] 



l 



u = 



cm 



JP-A-11-126328 



[0103] <Surface electric resistance> 24k gold plate is performed, and using two electrodes with a radius of 
10mm with which N4 (ISO 1302 reference) is made to granularity, these electrodes are put on parallel in the 
level condition so that it may become the distance of d= 12.7mm of a center to center on a magnetic layer. The 
0.25-N force is applied to the ends of a magnetic tape, and the direct current voltage of 100V**10V is impressed 
to an electrode, and an inter-electrode current is measured. Surface electric resistance is calculated from this 
value. 

[0104] The homogeneous light with a <light transmittance> wavelength of 900nm was irradiated, and it asked 
for the ratio (%) of the transmitted light to incident light, and considered as the value of light transmittance. 
The value shown in a table 1 is the measured value before irradiating laser. 

[0105] The existence of discoloration of the part which irradiated <existence of discoloration of discoloration 
pattern part> laser light was observed with viewing and an optical microscope. 

[0106] About the magnetic tape for <servo- tracking test> assessment, the signal was recorded on the magnetic 
layer, performing servo tracking of a push pull method. In addition, detection of a servo signal was performed 
by changing the difference of the permeability of the 1030nm light of the discoloration part and the 
non- discoloring part in a back coat layer into an electrical signal. 
[0107] 
[A table l] 
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[0108] As for the magnetic tape (this invention article) of an example, it turns out that positive servo tracking is 
performed, without spoiling the function of back coat layer original as compared with the magnetic tape of the 
example of a comparison so that clearly from the result shown in a table 1. Especially, in the magnetic tape of 
an example, also when 600 data tracks were recorded, as shown in a table 1, positive servo tracking was 
performed. 
[0109] 

[Effect of the Invention] As mentioned above, according to this invention, the magnetic tape which can perform 
servo tracking is obtained, without decreasing the area of a data area as explained in full detail. Moreover, 
according to this invention, the magnetic tape which can perform servo tracking is obtained, without spoiling 
the function of back coat layer original. Moreover, according to this invention, the magnetic tape whose track 
density improved is obtained. Furthermore, according to this invention, the magnetic tape which has high 



storage capacity is obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the schematic diagram showing the configuration of 1 operation gestalt of the magnetic tape of 
this invention. 

[Drawing 2] It is the mimetic diagram showing how to irradiate a light beam and form a discoloration pattern 
in a back coat layer. 

[Drawing 31 It is the important section amplification top view of the back coat layer after irradiating a light 
beam. 

[Drawing 4l It is the mimetic diagram showing the approach of servo tracking by the push pull method. 
[Drawing 5l It is the mimetic diagram (the drawing 3 equivalent drawing) showing another gestalt of a 
discoloration pattern. 
[Description of Notations] 

1 Magnetic Tape 

2 Base Material 

3 Interlayer 

4 Magnetic Layer 

5 Back Coat Layer 

10 Discoloration Pattern 
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